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ABSTRACT 


Ninety-nine pregnant women were randomly assigned to one of 
two groups (experimental and control) and were pretested. Based on 
the scores obtained on the pretest, the subjects were divided into 
three performance level groups (high, medium and low). All subjects 
in the experimental groups received an instructional program on the 
characteristics and care of newborns which consisted of four programmed 
instruction booklets and an accompanying set of color slides. When 
the instructional program had been completed, the experimental 
subjects were posttested. The subjects in the control group received 
no treatment between the pretest and posttest occasions. The average 
time interval between pretest and posttest occasions for both the 
experimental and control groups was five days. 

The results indicated that the instructional program was 
highly effective. It had the effect of raising the subjects' level 
of content knowledge to criterion regardless of their level of 
entering behavior. The findings of the study indicated that the use 
of Glaser's modified teaching model for the development of a linear, 
self-instructional primary health education program resulted in an 
effective instructional product. Subjects' responses to the 
instructional program were strongly positive. This, combined with a 
zero attrition rate, seemed to indicate that the use of this type of 
approach in a specific primary health education program can be highly 
motivating. 
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CHAPTER I 
PROBLEM AND BACKGROUND 


The purpose of this study was to determine empirically if 
using a specific instructional strategy for the development of a 
linear self-instructional, primary health education program to teach 
pregnant women about the characteristics and care of newborn infants 
resulted in an effective educational product. 

This chapter is divided into three sections. In section one, 
the instructional strategies used to apply psychological concepts 
and principles to educational practice, the problems associated with 
their use, and the emergence of relatively new ways of viewing the 
instructional process are described. In section two, the concept of 
health education is described, the effectiveness of the use of 
conventional methods for health teaching is presented, and the 
introduction of programmed instruction into health care settings is 
outlined. In section three, each of the components of Glaser's 
modified teaching model is described. As linear programming techniques 
were used in the development of the instructional procedures for the 
experimental program used in this study, the variables characteristic 
of programming, and literature associated with their use is discussed 


under the instructional procedures component of the model. 
Instructional Strategies 


The application of psychological concepts and principles to 


‘ 


door tiake ana. eign 
= ; : 


; : - — = 
+ ( SF -wikeol sige Salim ah o> caw youte aludd a Deg i 


' 
7 1 & ia Sirecny¢ [ i mr ye YRUIp D4 arotisepisat oe Rasge 


adieu 
we 


q 
a 


died’ os Mean) Hobiupuba Halse! Yraning ¢iaae braver: nt -Atow B80 e 
. é \ Ee ea | _ _ 
SISA TAL jrindven fo Te" brs Star 15s5cezRuu ads Vi neat. o a nae eg 
; 
inet Mobb ong! Tare? eae BVEIgSTIS ne Wet ‘i sens 
. 7 - " a 3 
’ n 7 ree : 
mee fT <i) 2 yntNy: uy \ Si bans "Es es wo Deg fo hit > 
i, 
; ‘= 
Ne tine sect fon Hioiwn*wed. Vig C1 bpet aa fe wy rsa { mk tots nk add 
> - : x 
\ T : . , - - bevy 4 
igtw Wey rsceKe: ny CD P PInoy Bi LIKDUNS GO. mone 
alt abiyaby 15 (wd Vieviteler Jae saa BMT Dita, | 
a ) 
he ; 69d15 ‘90 
7 
7 5 j 1 , fl ipetis, ans ; it 445 @ 6 


=T Tm me | ae eS fh Be Ati nteds Ts (o.ro® abermtea tains Ms reid fa 


; ek Sancdise ata f-pint pottaustent beanteesq Je nae vont 


: M’igeBDD 3 } ion AD) ok 1b souls wotsoes wl Magis. 
ae 
aug imises shitiaaRag “toh! gay bad trowel: a) ci a2 foes 3 ‘oben 


renarolaveh site at’ bani ‘Ty 


+ 


‘eit 329g? eatvbnoong Lagolinyasteni ois 


va , _ a 
fenedseth a! onw-viora. datv hatélooers axyt6" otEL hing ge ei ge 


: - 
[ - 
y ie | 2" 
7 ' 7 Siteiusiney uw Sap Siniaiy, ott. “bow Sidg-m, Joeu Me OTT Mr te 


7 - Teton Silt $0 Srruncqgmys rah R I bano | $5 oma n= ott 
| ria ; ¥. ee ae 

> ¢. a we . - 7 

Balgeruiaae fare. Toned’ wut kaart 
shee “a ws 

TT 9 


- 
AGS! dated : ae ions abseonsage oft 


improve educational practice is the aim of educational psychology. The 
two strategies most generally used in applying psychology to education 
have involved direct experimental research on learning in school 
settings, and the distillation of a set of propositions about learning 
and human nature from basic research which teachers try to apply in the 
classroom. The results of using these two strategies have, however, 
resulted in research findings which have been largely inconclusive 
(Anderson & Faust, 1974). 

Various possible reasons have been advanced for the inconclusive 
results of these studies. One major reason seems to point to the 
fact that studies have been frequently undertaken which attempted to 
compare the effectiveness of two or more teaching methods, when the 
methods under consideration had not been developed to the point where 
their individual effectiveness had been demonstrated. The second major 
reason for the inconclusive results seems to be related to the problem 
of generalizability in psychology and other social sciences. The high 
degree of empiricism which characterizes the social sciences reduces 
the capacity of psychology and other social sciences to generalize to 
new one, This causes difficulty when attempts are made to 
translate general conceptions of learning into workable instructional 
techniques. Since the ability of psychology to predict which teaching 
methods and arrangements of materials will result in maximized student 
learning is only modest, the actual effectiveness of instructional 
methods and materials can be determined only when they are tried 
(Anderson & Faust, 1974). 


In an attempt to indicate the great need to test 


programs empirically im order to determine their effectiveness prior 
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to making them available for adoption, Lumsden (1974) reported the 
testimony of Komoski, the president and director of Educational 
Products Information Exchange Institute (EPIE) before the House Select 
Committee on Education and Labor of the U. S. Congress. In his 
testimony, Komoski estimated that 99% of the teaching materials being 
used in the United States had never been systematically assessed to 
determine the extent to which students learn from them (Lumsden, 1974). 
Lumsden goes on to cite allegations made by EPIE that programmed 
instruction is ". . . by far the most discouraging area it has 
investigated" (p. 146), in that only 7% of some 633 currently used 
programmed instructional materials examined, had revealed evidence of 
program effectiveness, 

A further indication of the need to test empirically the 
effectiveness of programs was suggested in a study by Rothkopf (1963). 
After having determined experimentally the effectiveness of seven 
self-instructional programs, Rothkopf had twelve high school teachers 
and principals, who had just completed a course on programmed 
instruction, predict the effectiveness of the programs by reading them. 
The rank-order correlation between the teachers and principals' 
predictions and the demonstrated effectiveness of the programs was 
ie Tels 

As a result of the problems experienced and the inconclusive 
research results obtained, attempts have been made to develop new 
ways of viewing the instructional process. Glaser (1962) has developed 
the component phases of an instructional system which was modified and 


renamed a basic teaching model by DeCecco and Crawford (1974); Anderson 


and Faust (1974) have outlined a strategy for developing effective 
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instruction; Davis, Alexander and Yelon (1974) have developed a 
strategy of learning system design, while Gagné and Briggs (1974) 
describe the steps in instructional system development. (See Appendix 
A for outlines of these instructional models, strategies and systems.) 
Basically it appears that all of the instructional models, 
strategies or systems identified above have two key features: the 
approach is systematic, and every aspect of it is evaluated in relation 
to its effectiveness with learners. All strategies emphasize the 
importance of specifying objectives for instruction; assessing 
student characteristics; and developing instructional procedures to 
facilitate student achievement of the knowledge, attitudes and skills 
indicated by the objectives. Student performance is assessed in 
relation to achievement of the instructional objectives, and 
instructional procedures are redesigned to assure that all students 
meet the objectives specified. Utilization of an instructional process 
incorporating these components usually results in effective instruction 
(Anderson, 1967, 1969; Glaser, 1964; Tiemann, Paden & McIntyre, 1966). 
Anderson and Faust (1974) state that the use of such a proposed 
strategy will prove to be more effective than older strategies because 
it provides a framework which enables one to apply psychological 
principles to instructional practice; and as well, it ensures that 
instructional procedures are refined until their effectivenss is 


proven. Others who have supported the use of this process in 


instructional development have been Gerlach and Ely (1971); Kemp (1971); 
Merrill and Boutwell (1973); and Popham and Baker (1970). 
Because DeCecco's and Crawford's (1974) modification of Glaser's 


(1962) component phases of an instructional system incorporates the major 
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features of the other instructional models, strategies and systems, 
and appears to be parsimonious, practical and generalizable to wide 
ranges of teaching, it was used in developing the instructional program 


for this study. 
Health Education 


Health practitioners have seldom perceived patient teaching as 
an activity of high priority (Skiff, 1965). Major shifts and rapid 
changes in the way in which health and medical care are organized, 
financed, and delivered has led to an emerging interest in preventive 
medicine and patient education (Somers, 1975; Spiegel, 1967; Young, 
Buckley, Wechsler & Demone, 1969). 

The traditional emphasis on the therapeutic system is one that 
is costly in relation to the health of the individual, the nation and 
the state of the health care economy. Somers (1975) states that "' 
the almost exclusive concentration on the traditional health care 
system has resulted in the current $100 billion U. S. health care bill 
and the 10 to 15 percent annual increases" (p. 11); less than 5 
percent of this total is spent on all preventive health programs taken 
together. The need for a more sensible balance between preventive and 
therapeutic medicine seems obvious. For a preventive system to be 
successful in raising the health status of the individual, the nation, 
and the health care economy, a great deal more emphasis needs to be 
placed on developing sound programs for health education. 

Health education can be defined as helping learners to under- 
stand and apply knowledge about health and illness GPohdiay £97 3)4, welt 


can be classified as being primary, secondary, or tertiary. Primary 
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health education is concerned with teaching people to promote health 
and prevent illness. Secondary health education focuses on helping 
people to acquire an understanding of minor illnesses, the early 
stages of serious disease, and appropriate use of health services; 
while tertiary health education is aimed at assisting those having 
experienced a chronic illness to achieve their health potential 
Civans S107 4). 

Health education programs conducted by health professionals, 
namely nurse practitioners and physicians, have utilized both 
individual and group instruction methods. Group methods, such as 
lectures, demonstrations and discussions are most frequently used in 
teaching the importance of health principles and practices, appropriate 
to their conditions, to pregnant women and diabetics. Apart from the 
educational programs directed toward these two groups, little attempt 
to promote health education on a systematic basis has been made 
(Evans, 1974). 

Individual health education is used by health professionals 
where a one-to-one relationship exists between the nurse and patient 
or the physician and patient, such as in a consultation, clinic, or 
hospital situation. Spiegel (1967) has indicatéd that most protes— 
sionals find a one-to-one teaching relationship the most effective. 
Dalzell (1965) in comparing three methods of teaching maternity 


patients, found that individual counselling was more effective than 


teaching done during prenatal classes and home visits. 


Pike (1973) has identified that the family doctor has a good 
opportunity to communicate ideas about healthy living with his patients 


during the time of consultation. However, he has also indicated that 
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patients have difficulty taking in information at this time. The 
difficulty patients have "taking in" information at this time may be 
associated with a possible increase in level of anxiety which may be 
related to the condition for which medical assistance was sought. 
Furthermore, the amount and/or complexity of the information conveyed 
orally to a patient at any one time may be too great for the 
individual to retain and thus, subsequently use. 

The concept of the nurse as a health educator was introduced 
around the beginning of the century (Carpenter, 1967), and doctors 
have been involved in health education, "knowingly or unknowingly", 
long before the term health education was used (Tyser, 1975). The 
literature, however, does not seem to indicate that the teaching 
efforts of health practitioners have been particularly effective when 
effectiveness is measured by the knowledge and understanding patients 
have of their conditions and/or treatments. For example, Etzwiler 
(1962) conducted a study of diabetic children and their parents and 
found that many were poorly informed about their conditions. Studies 
of adult diabetics reported a similar lack of knowledge and under- 
standing (Beaser, 1956; Stone, 1961; MacDonald, 1968). In a study of 
patients discharged from hospital, Spiegel (1967) found that more than 
fifty percent left the hospital without adequate knowledge of home care 
procedures. Clinite and Kabat's (1969) study indicated that only three 
of thirty patients, who were instructed about their medications prior 
to discharge from hospital, took their medications as prescribed. 

A possible reason for this apparent ineffectiveness may be 
traced to the professional preparation programs of the health 


practitioners. Medical and nursing preparation programs have 
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traditionally prepared students to perform care-taking functions in a 
therapeutically-oriented system. Although prospective practitioners 
may be introducted to health teaching as a function of their roles, 
the attention directed toward preparing them to assume this 
responsibility has not been extensive. Thus, many may enter the 
health care system lacking adequate knowledge and skills to assume 
responsibility for health education. A 1963 study of the teaching 
activities of 1,500 nursing practitioners in the United States, for 
example, showed that "over 900 stated their preparation for teaching 
was either lacking or inadequate for their purposes as practicing 
graduate nurses" (Pohl, 1973, p. iv). Redman (1968) identified lack of 
knowledge about content, inadequate knowledge and utilization of 
teaching skills, and lack of responsibility in assuming the functions 
of a health teacher as the major reasons many hospital nurses do not 


teach. 


Because professional time is expensive and frequently limited 
in supply, relatively few nurses and physicians have the time that is 
needed to plan, conduct and evaluate instructional programs. 
Observations made by the author regarding the instructional activities 
conducted in many health care settings would seem to indicate that 
much of the time spent on developing instructional programs is directed 
to outlining and presenting specific content. Frequently, 
instructional objectives are vaguely stated; instructional procedures 
related to the educational objectives are rarely specified; and 
evaluation of programs, if conducted at all, often seems to be 


unsystematic and opinion based. 
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By virtue of their positions in the health care system, 
physicians, and particularly nurse practitioners, have the opportunity 
to interact with patients at a time when these people are likely to be 
particularly conscious of their health, and thus, possibly interested 
in, and responsive to, health education. Although at least some nurse 
practitioners and physicians have been responsive to the need patients 
have for health education, the selected literature reviewed from the 
last decade, as well as professional and personal experience, has led 
this author to question the quality, consistency and effectiveness of 
much of the teaching activity which is currently being conducted in 
health care settings. Generally, it would seem that few health 
professionals have the time, educational knowledge and expertise 
necessary to develop, implement, and evaluate health education 
programs. With health education assuming a position of higher priority 
in the health care system, the need for demonstrably effective and 
erftcient instructional programs is becoming particularily urgent. 

Experimentation with health education for diabetics has 
probably ne influenced by the fact that millions of people are 
afflicted with this disease which, if controlled, will enable them to 
lead Tactive and productive. bives ((ktzgwiler, 1972). Incan. effort, 
therefore, to advance the art of diabetic teaching and to conserve 
increasingly scarce professional time, the Diabetes and Arthritis 
Program, Division of Chronic Diseases, Public Health Service contracted 
with the Medical Foundation, Inc., in Boston, Massachusetts, to field 
test programmed instruction in diabetic patient education. This was 
an attempt to determine whether this method, never before used with a 


patient group, could be used as a teaching tool in the health field 
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(Skiff, 1965). A teaching machine was used to present an automated 
instructional program on diabetic care. The group studied consisted of 
184 diabetic patients and 56 non-diabetics. Findings indicated that 
this approach was effective in increasing the learning of patients of 
a wide range of ages, education, occupational levels, intelligence 
and reading skills. Furthermore, patients reported that their learning 
experience was positive and that they could "attend and concentrate 
more effectively through this method than by participation in classes 
Diaby Gerciiera DOOk  (SiEn, 19655 pelaia) 

Spiegel (1967), reporting on the same study, concluded that 
the programmed instruction could make a significant contribution to 
diabetic education practices. He also reported on a field study 
in which physicians took a review course on diabetes utilizing a 
programmed instruction approach. He suggested that this is a 
way in which programmed instruction can be used to influence patient 
education. Following the completion of the course, all physicians 
reported that the course was worthwhile, and fifty percent indicated 
that they would make changes in their practice. Spiegel (1967) 
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programmed instruction offers physicians, nurses and other health 
Proressionals the opportunity to ensure, that their patients have 
a reliable, accurate, and efficient method of securing 
information that is vital to, theim recovery (p. 962). 


ie soneclneir Siteieeal jielneies 


the future of health care in this country points clearly to the 
mounting need for effective utilization of new educational 
techniques in the education of patients and in the area of 
preventive medicine. Programmed instruction is one of the tools 
which should be used to its fullest possibilities in meeting 
these Obligations (Spiegel, 1967, p. 962). 
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A study which evolved from the field trials of the Medical 
Foundations Inc. was that of Young, Buckley, Wechsler, and Demone 
(1969) who tried to assess the effectiveness and acceptance of using 
programmed instruction to teach adult diabetic patients. A baseline 
group, so called because it did not meet the requirements usually 
implied by the term "control" group in experimental design, received 
the regular clinic training provided by the nurses and physicians. The 
experimental group received a programmed filmstrip on diabetes in 
a teaching machine, in addition to the regular training which was 
provided by the clinic nurses and physicians. Results reported 
indicated a significant increase in the scores of the experimental 
group from pretest to posttest. Their study, however, reported some 
serious limitations. Because of the sampling techniques used, as well 
as possible confounding factors which occurred during the study, the 
gains between the pretest and posttest scores of the experimental group 
could have been due to factors other than the use of the experimental 
treatment. Sixty-eight percent of the subjects in the experimental group 
and 28 percent of those in the baseline group dropped out of the study. 
The results reported were based on only those subjects who remained in 
the study. The authors also indicated that there was no evidence that 
the program had been evaluated prior to its being used; and no 
behavioral objectives were specified for the program prior to its use. 

Etzwiler and Robb (1972) studied the acceptance and effective- 
ness of programmed instruction with juvenile diabetics and their 
families. The study used the same type of teaching machine and the 
same filmstrip on diabetes which was used in the study done by 


Young et al. (1969). The Etzwiler and Robb study did not report 
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design problems. The method of instruction was found to significantly 
increase the basic knowledge of diabetes and its management among the 
juvenile diabetics and their parents. Furthermore, it was found that 
the increased level of knowledge was retained when subjects were tested 
three months later. Children between the ages of 9 and 12 years 
expressed difficulty understanding the vocabulary used in the program; 
however, those between the ages of 13 and 18 had no difficulty with it. 
Generally the reaction of children and their parents toward the method 


of instruction was positive. 


Clark and Bayley (1972) developed and evaluated the use of 
programmed instruction for patients maintained on warfarin therapy. 
Rather than using a teaching machine, the study used programmed 
instruction booklets. Subjects using the programmed instruction about 
warfarin learned significantly more than did subjects receiving 
written instructions or no instruction. An interesting finding, 
which supported a premise of the need for improved patient teaching, 
was noted when. patients who had taken anticoagulants prior to the study, 
did not score significantly higher on the posttest of knowledge of 
warfarin than did subjects who had never before taken the drug. These 
authors concluded by suggesting that programs could be developed and 
evaluated for patient use to teach about various illnesses, diagnostic 
tests, and therapeutic plans of treatment to help patients recognize 
their health needs and ways to meet them. 

Because of the therapeutic orientation of the present health 
Care Ssyslemeyityisenot surprising fo find that the experimental use 
of programmed instruction seems to have been tried only in secondary 


and tertiary health education programs. Its effectiveness as an 


nh a roe wat as 7 
aoa) eat Line ‘aiaPadn thy ee 3 


) h, ya ” bien’ aH a pa tons or joer, xray nies ale , 
¥ ; Sellipad P=, atenbtie now Gowtatys zee Sh beleuta ‘to towel 
a asa St beak @ to aaye od csewsor ceghitds .veted og 


f 
a is ye. 
petgorG, sts at baa Viktudaso: alt. arsine pobre clue Reh bagae tg 


Or Make erat th, on tat St tf 3o 9egp 68s, Geiuwied snot +m 


hurkiae Wid -teioor witeven wtedt bon woxb Luin 36 eli gege Ges RR 
~widleng saw fet ronan, r > 

= oJ - 

; oe i 

ta Air, wal) fie rind aT fv: rele  felws hiteay ws into 


Vwi. WP tai tp iaet fee 


] 

— 

~ 
* 


a 
SG t) Nika grit: ity me (iven) Sacinees Ut eas nets 158 iwi. 
7 . 
Hib vite b t ‘. <j) ri : AT a 
Rie Nets wsit Tad Pee) Pe Cane j i; = 7) ; 7 iO te 7; : a : 


rm f vy) uy 79 Th ae ; area 7 fee icv! eugely bs iret oe 


Petraes @ | speiitsid monn gh .dokhonsyert 5 » auld ah Fee ao 
petiionet tnd weavownl + ie q ertp ws hapyoqqa it 
eeoete =3 4 Bey ata aed say pteobes one it onto > 3088 Bi ene to ton ® 
Lit Sang HORA, du Vow Satin, oule on) vote al pfs bere Se “a 

ont! Quah edd vied 1 T20TSY = i bed Orw eise(ila Oth pag nial 
has baye level qd bites gnats a? Afld grlaevuire vd stu noe ne 

a} imeega tb PORARHATD ano lyaAv ivod, yrur os oy ditei tat yak pert eve 


> 
- wie 
62 lity oot HP he ar toarl ol. atta te aiely »t ewe of 4 By 7 n 


meet, Suntory ae fur: WOE cn 
ee dtiaed Insabug zy Xo" qo FEDHOT IY OR Srageyell ) sity ae re 
oye Lestat ysaxe. std tesa in? 22 patgtyare fever eed mt 
1) cette ct cle tics rw one wm cee muddsuindend | 


: ip epshaihasorss, uit ory hoksagubia wets La 


instructional method seems to have been demonstrated in teaching 
acutely or chronically ill people about their conditions and/or 
treatments; however, its use in teaching well people to promote health 
and prevent illness has not been, to this author's knowledge, 
previously studied. 

Since increased attention is, and will continue to be, given 
to preventive health care in the future, primary health education 
programs, employing effective instructional methods, need to be 
developed. Programmed instruction seems to be a potentially valuable 
method which could increase the effectiveness of patient learning in 
primary health education programs, insure uniform quality of 
instruction, and decrease the demand made of health professionals who 
generally lack adequate knowledge, skills and time for traditional 
teaching activities. 

Generally, it would appear that the use of programmed 
instruction methods. in a primary health education program could make 
a positive contribution to improving the effectiveness and efficiency 
of present health education activities. For this reason, it was used 
as an instructional method in the development of a specific primary 
health education program designed to teach pregnant women about the 
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A Basic Teaching Model 


Glaser's modified teaching model (DeCecco & Crawford, 1974) 
as a conceptualization of the teaching process, contains four major 
components. In this section, each of the components will be identified 


and described in relation to the contribution it makes to the total 
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instructional process. 


Component 1: Instructional Objectives 


"An objective is an intent communicated by a statement describ- 
ing a proposed change in a learner -- a statement of what the learner 
is to be like when he has successfully completed a learning 
experience’ (Mager, 1962, p. 3). A well-formulated objective, 
according to Mager, meets three criteria: It specifies the behavior 
the student will demonstrate following instruction; it describes the 
condition under which the behavior is expected to occur; and it 
identifies the standard of performance which is considered acceptable. 
Explicitly stated objectives can provide guidance for planning 
instructional procedures that will facilitate student achievement. 

They are also useful in developing assessment procedures which accurately 
reflect the objectives which will permit a student to demonstrate his 
achievement of the instructional objective. Furthermore, they may be 

of assistance to students by making clear what it is that is to be 
accomplished in a particular instructional unit so that he may direct 

his attention and efforts toward those ends (DeCecco & Crawford, 1974). 

The use of instructional objectives was advocated by Bobitt 
as far back as 1920, and interest in them was revitalized by Tyler 
in 1934 and again in 1950. However, it seemed to be Mager's (1962) 
book, Preparing Instructional Objectives that stimulated the current 
interest and controversy regarding the usefulness and effectiveness 
of instructional objectives in relation to teaching and learning 
(Lawson, 1974). In the midst of many articles proclaiming the 
advantages and disadvantages of instructional objectives as an 


educational tool, Fisner (1967) indicated that the question of their 
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effectiveness should be answered by empirical study rather than through 
logical argumentation. 

Results of the studies which examined the effects of 
instructional objectives on learning have been inconclusive. Duchastel 
and Merrill (1973) reviewed studies in which students either were, or 


were not, provided with instructional objectives. Approximately half 


of these studies reported that the use of objectives facilitated 
student achievement while an equal number showed no significant 
differences attributable to their use. In no case, however, was the 
use of Objectives found to inhibit student achievement. 

In reviewing studies of objectives in which programmed 
instruction or computer-assisted instruction materials were used, an 
interesting finding was noted. For example, studies by Smith (1967), 
Stedman (1970), Merrill and Towle (1972) and Zimmerman (1972) all 
found that providing students with instructional objectives did not 
result in achievement which differed significantly from those who were 
not given objectives. Tobias and Duchastel (1974) suggested that 
achievement may be relatively unaffected by the explicit statement of 
objectives when used with instructional materials which have been 
developed according to a systems or behavioral model because the 
content in these programs is implicitly well structured around the 
objectives. They further suggested that in instructional situations 
where materials are not as well structured, explicit statement of 
objectives may help the student to structure the material and thus 
facilitate his achievement. This reflects an earlier suggestion made 
in a study by Jenkins and Deno (1971) which found no significant effect 


related to providing students and/or their teachers with specific 
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and general objectives in an educational psychology course. The authors 
suggested that their findings could have been attributed to the fact 
that people who have never before been exposed to objectives may not 
know how to use them; and that their use in a well-structured program 
may actually be redundant for people using it. One of the most useful 


effects of instructional objectives, they concluded, may be their 


indirect contribution to learning by influencing the design of 
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Task analysis. With the increased attention being given to 
analyses and investigations of the instructional process by 
psychologists, the reality of the complexity of learning tasks in 
instructional situations, as opposed to those typically studied in 
laboratory settings has necessitated that new ways of analyzing tasks 
and specifying the content of learning be developed (Glaser & Resnick, 
1972). The process of task analysis is now being recognized as an 
integral part of ‘the technology of instruction. Task analysis usually, 
but not necessarily, follows the definition of objectives for while 
the instructional objectives (or task deseription) specify the tasks 
to be accomplished, the process of task analysis indicates the series 
of skills the learner must perform in order to accomplish the 
objective (Anderson & Faust, 1974). 

Anderson and Faust (1974) describe task analysis as a process 
which "describes the subskills and subconcepts a student must acquire 
in order to master a complex skill or an interrelated set of concepts 
and principles" (p. 82). Gagné (1974) further elaborates on the defini- 


tion Of task analysis by stating that the process involves identifying 
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and classifying the behavioral contributors to task competence so 
that optimal conditions for their learning can be identified. 

The analysis of instructional tasks by rational or experimental 
means permits formulation and testing of inferences concerning optimal 
instructional processes (Glaser & Resnick, 1972). Task analysis is 
thus more than a series of procedures applied to instructional design 
because the whole process contributes to the description and prediction 
of human performance and achievement. For this reason, the process 
of task analysis, as part of an instructional design framework, can be 
theoretically justified (Davies, 1973). Task analysis is seen, 
therefore, as a valuable part of instructional design and has been 
described by Duncan (1972) as one of the overall contributions which 
programmed instruction has made to educational technology. 

Although various approaches to task analysis have been 
identified, the techniques suggested for use are not as well developed 
as those available for task description (Gagné, 1965). Davies (1973) 
has indicated that while many of the proposed schemata for task 
analysis have logical appeal at a theoretical level, relatively few 
have been found to be of practical value in instructional decision- 
making. Furthermore, because of the present state of development of 
task analysis as an aspect of instructional design, Davies has 
indicated that the approaches available for task analysis will 
constantly be subject to revision or reformulation on the basis of 
evolving empirical evidence that will either confirm or refute some 


of the assumptions underlying the process. 
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Of most interest for the purpose of this study are the methods 
for classifying learning outcomes implied by instructional tasks which 
have been developed by Bloom, Englehart, Faust, Hill and Krathwohl 
(1956) and Gagné (1970). 

Bloom et al. (1956) developed the Taxonomy of Educational 
Objectives for the cognitive domain. This taxonomy is a system for 
classifying cognitive behavior in which knowledge and intellectual 
abilities and skills are specified as two broad categories which 
produce six classes of behavior (knowledge, comprehension, application, 
analysis, synthesis and evaluation). The taxonomy is organized 
hierarchically representing simple to complex classes of behavior with 
the simpler behaviors viewed as components of more complex behavior. 

Gagné (1970) has identified five categories of learned 
capabilities representing learning outcomes: intellectual skills, 
cognitive strategies, verbal information, motor skills and attitudes. 
He further specifies the various conditions that influence learning 
for each category of learned capability. 

The intellectual skills category of learned capability is the 
one identified by Gagné as being of greatest importance to school 
learning, and thus, the one providing the best structural model for 
instructional design (Gagné, 1974). The intellectual skills category 
is broken down into eight subcategories (signal learning, stimulus- 
response learning, chaining, verbal associations, discriminations, 
concepts, rules, and problem solving) which represent different classes 
of performance to which different sets of internal and external 
conditions of learning apply. These subcategories of intellectual 


skills are arranged hierarchically with the lower or simpler skills 
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being prerequisite or subordinate to the higher or more complex 
intellectual skills. Support for Gagné's intellectual skills hierarchy 
postulate has accumulated, but little evidence exists, at the present 
time, to support a hierarchical nature of the categories of verbal 
information, motor skills and attitudes (Briggs, 1968). Gagné's sub- 
categories of intellectual skills represent a broad range of behaviors. 
Objectives which are classified by these subcategories of intellectual 
skills can also be classified according to the subcategories of 
intellectual “Skills and abilities of Bloom et al. (1956): 

The taxomonic classification system developed by Bloom and his 
associates (1956) has been criticized by Gagné (1965), and DeCecco and 
Crawford (1974) because the system fails to state objectives explicitly 
and specify behavior classes distinctly. This, they believe, results 
in difficulty in classifying objectives and the subsequent conditions 
appropriate for learning. Gagné's system of classification may be 
more useful for task analysis because it incorporates explicitly stated 
objectives and behavioral categories. As a result, greater precision 
in instructional design may be obtained (DeCecco & Crawford, 1974). 
Davies (1973) also identifies Gagné's system as one of the few that 
can be practically helpful in making effective instructional decisions. 

Gagné's system of task analysis seems to be a potentially 
valuable, practical and relatively precise method for identifying 
sequences of en route objectives and optimum sequences for 
presentation of subject matter. For these reasons, it was used in 


the development of the instructional program for this study. 
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Component 2: Entering Behavior 


Entering behavior describes the present level of a learner's 
knowledge and skill in relation to specified objectives which are to be 
obtained by completing an instructional unit (DeCecco & Crawford, 1974; 
Popham, 1973). It includes an assessment of the prerequisite skills 
which the student must possess to begin the instructional unit, as 
well as the student's skill in relation to enabling and terminal 
objectives. An assessment of entering behavior is usually made by 
pretesting sy i.e., “testing the student) prior to initiating ans Gruction 


(Anderson & Faust, 1974). 


Assessment of entering behavior is usually conducted following 
the process of task analysis which aims to identify and clarify the 
component skills and subskills of the instructional objectives. At 
the point in task analysis where the subskills are part of the 
student's Saal repertoire, the process of task analysis is 
considered to have been conducted in sufficient detail. It is then 
necessary to design instructional procedures which will take the 
learner from the level of performance indicated in the entering 
behavior assessment to the level specified in the terminal objectives 
(Anderson & Faust, 1974). 

Entering behavior assessment is considered to be a vital part 
of the instructional design model because it provides data which 
indicates whether or not the student has the prerequisite abilities, 
knowledge, or skills needed to achieve the instructional objectives. 
If the prerequisite behavior of the student is considered to be 


inadequate, the objectives and/or the instructional procedures may 
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need to be modified to help prevent under-—achievement. Likewise, it 
is important to determine whether or not students already know the 
material that one is planning to teach. Students who enter the 
instructional situation with more competence than assumed may need 

to have the objectives and/or the instructional procedures modified so 
their learning can be enhanced and boredom with the instructional 
program can be prevented (Anderson & Faust, 1974). 

Assessing the entering behavior of each student provides data 
for modification of instructional objectives and procedures based on 
student needs so that instruction can be individualized (Anderson & 
Faust, 1974). The information obtained from this assessment can also 
be compared with student performance data on a posttest, following 
the completion of an instructional unit, so that an indication of the 
effectiveness of the instructional procedures may be obtained (Popham, 


£973): 


Component 3: Instructional Procedures 


"Instruction is a set of procedures for producing a change in 
behavior (learning) toward a prestated objective'' (Becker, Englemann & 
Thomas, 1975, p. 1). Instructional procedures are external to the learner 
and deliberately arranged by the teacher or lesson designer. Essentially, 
they are a set of communications to the student which are supplied to the 
student by the teacher, text or materials with which the student inter- 
acts. Instructional procedures are intended to facilitate learning by 
activating and supporting the internal processes of learning (Gagné & 
Bricess’ 1974). Invorder for an instructional system to be effective, 
it must provide procedures for motivating the learner and directing 


attention to the task to be learned; providing a vehicle of instruction; 
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obtaining learner responses; reinforcing correct responses and correcting 
errors; and evaluating mastery (Becker, Englemann & Thomas, 1975). 

Programmed instruction provided the basis for the development 
of the instructional procedures component of the teaching model. For 
this reason, a brief history of programmed instruction is presented. 
This is followed by a review of the literature on programming variables 
used in the development of the experimental program in this study. 

Both psychologists and educators have influenced the develop- 
ment of programmed instruction. Some of those considered to have the 
greatest relevance to the subject have been Ivan Pavlov, Edward 
Thorndike, Sidney Pressey, B. F. Skinner, and Norman Crowder (Pipe, 


1966) 


Paviov, a Russian physiologist contributed to the development 
of programmed instruction by his classical conditioning studies; while 
Thorndike, an American psychologist, made a contribution with the 
postulation of his laws of effect and exercise. Pressey developed the 
first system of programming as well as a teaching machine. In his 
system, he incorporated Thorndike's laws of effect and exercise by 


building in both rewards and repetition. 


B. F. Skinner, the investigator and formulator of many of the 
basic laws of operant conditioning, attempted to apply his findings 
from experimental work with animals to human learners in classroom 
settings. His system of linear programming is characterized by 
presenting a small amount of material to be learned in a frame 
(stimulus), to which the student responds (response). After the 
student responds, he is given the correct answer. Confirmation of the 


correct answer is considered to be reinforcing, or rewarding, to the 
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student. The steps in this type of program are small and, therefore, 
the error rate is low. Responses are overt and constructed, and 
although students move through the program at their own speed, all 
students proceed through the same steps. Skinner's (1954) article, 
"The Science of Learning and the Art of Teaching" stimulated so much 
research on programmed instruction that Schramm (1964) reported that 
"no method of instruction has ever come into use surrounded by so 
much research activity; indeed for a time it seemed that there would 


be more research than programs" (p. 1). 


Norman Crowder is associated with branching, or intrinsic, 
programming. In a branching program, a student proceeds from frame to 
to frame in a linear fashion until an error is made. At this point, 
he or she is "branched" to supplementary material designed to correct 
the misconception. While all students in a linear program follow the 
same path throughout the program, the responses of each student in a 
branching program determine the path, or route, to be taken for 
subsequent learning tasks (Pipe, 1966). The steps in a branching 
program are larger than those used in linear programs, and they 
provide the student with more information at each step. Branching 
programming characteristically employs a multiple-choice reponse 
format from which the student is required to select his response. 

The branching method of programming is intended to provide the student 
with a learning experience resembling communication with a live tutor 
(Bigge & Hunt, 1968). 

Research has indicated that many kinds of students learn from 

programmed instruction whether the programs used are linear or 


branching, or whether they are presented in texts or on machines. 


ot ae a ry a 
= . 
at ; 7 : 
io Pt ind 


4 ra ‘faire ae As 999 va met 


: ule val ae aa: ie te 
icone eee — =e oF 6% 


af : 7 7 ohh ; 
- the -.oege nveo rie i a ried sat aici ce THAT | 


7 
cafakrs 26h) be’ shan Lie aed ‘ame 1 ost at 


> fF BE 
fe am 
¢ ‘e ye 


4 
faim oe betel} kta’ ‘ad? ribaaott 49 33h bits bee anise. tone 
13 x . . 
$end botroqsy (600T) qmrrioZ 22 sda pais ees 3At baiimtera ‘3 
} ; we 
oz xd hohavor we seu odel siias i1Sv9 we eee oo: 
bfyvow sto) 26d? hemese i shits ral busbni ‘vd tat tow Asam 
» , 
Af .q) “ametaory auld dyttoeon om 
? ry : 
okaniwoai yo ,wokdooerd 3 te Bsiernoaes’ ef zsbwer ren 
. ; , ue 
ued mot? ebssverq Insonde 8, me Tae2e |olidon&sd & nE | 2 
,dtboq’ Sint 34 ahaa at sotaa om Ledpu tobtee? thee s oe amar? 0: 
rosary oO} eitgtpeabe LE PSIEo VIR Naas gque oJ “pe ebver 
ait woltol mstsctd feenit ic mepaabbote) Dey of2/0 ” colton 
’ ‘ ~ 2 hg 
& wi dgehuge dace te-eoanngest ods ymeneot” ant Scat 
+01 er art “en ,suuoy 30 ing ant ayy EN j~dep ced wna aE domes 
ani sine to, f yee 2qst6 Sri ! pil} ve FE) alae sutivig soup 
Ysed bhi) yemetgord ahent! at beey seers neds Tage Se én 
a y 
Silfopatd? ‘susie floss Js noidamiaiak stum Giiw tosboiee 3 ’ biwo 
ar — 
Voeer oie 
_ SPneags? S9i0n 970i dliem g nvelans Vl iséiseinatagiels & Liane Tey 
4 a : 
: RENSGHST Ay So94 32 OJ ‘DoT sUps? at Jitepuse 3903 ay iw ator 
,, el 
. Agobete aft on 6) bobo isis \s) ETN 5 os; bona ant fore F 
7 
_ apsad aya? 6. law nied 2 At cuaMio. * aa todas oy ni TT 
7 oe 
q ' rn 7 “ we et 20 
= % 
° 


: 
moxd ae iat aA ane #20 ie a prey ik BE yeas 
Hy a Leas 
ne: rs? nee : 2A Sd2, es 


eet i Bonne o 
- om 


Studies have accumulated which have investigated the variables 
considered to be characteristic of programming. Six of these 
variables, as well as one variable not necessarily considered 
characteristic of programming, but of particular interest in this 


Study, are outlined below and literature relevant to these variables 


is described. 


Sequencing. Those interested in instruction have assumed that 


the way in which instructional materials are presented to students 


will have an effect on their learning (Anderson, Faust, Roderick, 
Cunningham & Andre, 1969). Although logical sequencing in programmed 
instruction is more intuitively appealing to educators, studies done 
on the relationship between sequencing and test performance with 
normal children and college students generally seem to indicate that 
little difference in performance between groups exists after exposure 
to logical, systematic instructional sequences and those sequences of 
an illogical, random or scrambled nature (Hamilton, 1964: Jacobs & 
Kulkarni, 19655, Levin & Baker, 1963; Maurer & Jacobs, 1966; Niedermeyer, 
Brown & Sulzen, 1969; Payne, Krathwohl & Gordon, 1967; Roe, Case & Roe, 
1962). 

Payne, Krathwohl and Gordon's (1967) study of scrambled 
vs. logical sequencing of three instructional programs on 
basic concepts of educational measurement failed to find logical 
organization to be superior to the scrambled order sequence for 195 
college sophomores. They suggested that these sophisticated learners 
didn't seem to require an externally imposed logical organization of 


instructional materials because they are able to reconstruct scrambled 
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material and code it in a way which facilitates learning and 
remembering. Wodtke, Brown, Sands and Fredericks (1967) studied the 
interactive effects of verbal ability and random or ordered instructional 
sequencing. They suggested that high ability subjects may be able to 
conceptualize a randomly ordered sequence so that their performance 
on random and ordered sequences would not differ, whereas lower ability 
subjects would perform better when an ordered sequence was externally 
imposed, They concluded that ' . .. the effects of scrambling a 
logically ordered instructional program depend on the nature of the 
learning task and on individual differences in the learner" (p. 15). 
Hirrell (1971) studied high, medium and low ability seventh 
grade children using non-verbal learning materials to determine the 
effects of sequencing, cueing and individual response on performance. 
Cueing was found to significantly effect the performance of the low- 
ability level student; and logical sequencing was significant for both 
middle and low ability levels. Regardless of the program techniques 


used, the high ability students performed equally well. 


Gagné (1973) in a review of literature on sequencing programs 
for intellectual skills reported the studies done by Niedermeyer, 
Brown and Sulzen (1969) and Brown (1970). Gagné indicated that the 
findings of these studies suggest that it may be more important to 
hierarchically sequence programs that have rule-using and problem- 
solving objectives than programs that don't require skill attainment 


because the former programs require successive mastery of intellectual 


skills. 
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Niedermeyer and his associates (1969) used the guided discovery 
Number Series material which Gagné and Brown used in their 1961 study 
of concept formation involving grade nine students. In comparing 
three versions of frame order, logical, scrambled and reverse, they 
found that the logically-ordered group was the only one that performed 
significantly better than the control group on a test of concepts and 
problem-solving. Although the logically-ordered group made fewer 
program errors, and found their program interesting, none of the three 
sequence groups showed significant posttest differences. 

Brown (1970) used the same math materials as Niedermeyer et al. 
(1969) in a study of sequencing instruction for grade ten and 
eleven trigonometry students. He found that the logically-ordered 
group performed reliably better than the scrambled or control group in 
terms of the time it took them to complete the program, the number of 
errors made on the program, and the number of errors made on a test of 
complex, problem-solving skills. 

Both Niedermeyer and his associates (1969), and Brown (1970) 
found some evidence which indicated that students of high ability were 
less adversely affected by "scrambled" or "unstructured" sequences in 
mathematics than were those students of lower ability (Allen, 1975). 

Tobias (1973a) suggested that a reason for failure to find 
significant differences in achievement due to sequence may be 
attributable to the fact that subjects were familiar with the program 
content before taking it. If subjects had prior familiarization, then 
they would probably have a somewhat organized body of knowledge for 
the content that would be relatively unaffected by the sequence in 
which the material was presented. If, however, subjects lacked prior 


familiarization, and thus an organized body of knowledge for the 


bak tiqbonos to yaad ene quorg Towanea 4nd 4 
aswot sbsem quot betehro~yblestgol on" bain “bse sh 
eoitita sid Te sron ,sntites7ssHs mmig9679 tieds haved "bn arotie | 
‘saneeaanets teeateoq soos 2g Haw gb 
In 39 rsyerrsbai” am eleliaiea diem. smear sha boeu (ONCE) reer 
bre weroshsin 7 rmolsogtieAt guboreupan to ybuse # ok oer) 
batshse-yilesigol sda dad3. bavoi SH -scebu se ¢sasaoniogh 2) asin 
nt quoygilorsiioa vo, baldmayzoe st Shanes ashaw! “leet oy tahoe qo” 
16° x1Sdmnn 983 yhetROTq SrlJ 945 fgtiog of mony Aooy FE sats pices 
is Jast-6 mo, Sbem eYorrs 16 Tedmun 564 bine oe 
Ph ree 
(O%@L) nwort bos , (ECL) satatooebs eff ‘bas Penne a 
oisv Yatifds dgid do einsbuse ssd4 betaokbnk poinw pees 
mi e9snsgosa “Betusobtd on" o "botdmaasa" 7d a ao 
(PTR , Polis) yslitde vawol Yo sjugbute, seeds sxsw st 
bails of stillet xo? noeset w Jed ho eainiiial 
od sm -spmsupee oa. cub ihomavist fos of eesnersl Bb a 
maggot, sa ¥ho cil imei oxaw estate ania odd of’ 
rede, aoljesizel tions 1yag bai 298 tdee ay ak | stale 
wot sgbslwoot tovbod bortusgta dathoomow a2 rtd 
nt ibaa odzi yt bata stem resi 
solta bce met santa, etovawod IP be saseoty 
ity 10% 4ybalwouil Io ¢bod indi, 


content, scrambling or randomizing frames might significantly reduce 
achievement. Using educational psychology students as subjects, 
Tobias (1973a) studied the effect of sequence on achievement using two 
sets of programmed instruction materials which dealt with familiar and 
technical information about heart disease. Results indicated that 

the use of a logical type of sequence had a significant effect on the 
learning of unfamiliar, or technical material, but resulted in no 
significant difference with familiar material. 

A study done to extend this finding to computer-assisted 
instruction was conducted by Tobias and Duchastel (1974). They used 
the technical part of the program on heart disease used by Tobias 
(1973a) and obtained similar results. They concluded that frame 
sequence does affect the amount learned and the ease with which 
material is learned. 

Although the evidence is not conclusive, it does suggest 
that the effects of sequencing instructional materials may 
depend on the ability of the student, the nature of the learning task, 
and the student's prior familiarity with the material to be learned. 
Generally it would seem that the lower ability student may be more 
adversely affected by a scrambled sequence than would a higher 
ability student who could possibly conceptualize a randomly-ordered 
sequence with greater facility (Hirrell, 1971; Payne, Krathwohl & 
Gordon, 1967; Wodtke, Brown, Sands & Fredericks, 1967). The logical, 
or hierarchical, sequence may have a facilitative effect on learning 
for all ability groups especially when the sequenced materials deal 
with intellectual skills attainment (Brown, 1970; Gagné, 1973; 


Niedermeyer, Brown & Sulzen, 1969). The most supportive evidence at 
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this time is related to the prior familiarity hypothesis of Tobias 
(1973) and Tobias and Duchastel (1974). It appears as though a logical 
sequence Significantly affects the learning of unfamiliar technical 
material possibly by providing an organizing structure for the new 


material, thus contributing to the ease and amount learned. 


Prompting. A prompt is a stimulus that already controls, or 
partly controls, a response which is used to teach new responses and 
help establish stimulus control. Prompts can include rules, hints, 
and synonyms which help a student make a correct response, as well as 
techniques such as copying frames, underlining, italicizing, or 
providing letters of the word required for a response (Anderson & 
Faust, 1974). 

Angell and Lumsdaine (1961) studied complete vs. partial 
prompting using paired-associate items with volunteer adult subjects. 
In this study, complete prompting involved the use of prompts 
throughout the program while partial prompting consisted of using a 
procedure in which every third trial was an unprompted test trial. 
Results indicated that a condition of partial prompting resulted in 
significantly more learning than providing only prompting, or only 
confirmation. 

A study on prompting and confirmation reported by Anderson 
(1967) was that done by Stolurow and Lippert (1964) in which 
vocabulary learning and retention by mentally retarded children was 
studied. Their results indicated that fewer training errors were 
evidenced in the group that received the prompting procedure. They 


also found an interaction between degree of overlearning defined as 
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the number of repeated trials following achievement of criterion level, 
and method of training. The confirmation procedure resulted in 
greater achievement when there was much overlearning, while with 
little overlearning, prompting led to greater effectiveness. 

In a study of prompting by Anderson and Faust (1967) an 
English-Russian word pair learning task was presented in the format 
of programmed booklets. In one condition, the response terms in the 
pair were underlined. In another condition, they were not. Results 
indicated that students performed significantly better in the no- 
underline condition. The authors believed that inadequate inspection 
behavior may have been encouraged by the underlining procedure. 

Gagné and Rowher (1969) reported a study by Simon and Jackson 
(1968) on concept identification learning. They studied the effect of 
placing a dot over the relevant dimension of the stimulus in one 
condition; placing it over the irrelevant dimension of the stimulus in 
a second condition; and using no dots in a third condition. The task 
required subjects to classify upper and lower case letters into two 
groups. Fewest errors resulted from the treatment in which the 
relevant dot was used, while the irrelevant dot resulted in most errors. 

Anderson (1967) has suggested that while prompting procedures 
may lead to more rapid response learning, high levels of associative 
learning are not assured mainly because in some situations, students 
can respond correctly without attending to the appropriate stimulus. 
Anderson and Faust (1974) have indicated that when new responses are 
being taught, copying and imitative prompts can facilitate learning. 
However, in establishing stimulus control, prompts may assist learning 


if they focus on the discriminative stimulus. In this type of 
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learning situation, unprompted response opportunities should be 
required of the student so that an indication that appropriate learning 
has actually occurred can be obtained. 

The results of the studies reviewed seem somewhat contradictory, 
i.e., in one condition of prompting, learning was facilitated (Simon & 
Jackson, 1968), while in another, it was not (Anderson & Faust, 1966). 
Difficulty in obtaining direction for the development of instructional 
materials arises from the fact that the studies reported were conducted 
with simple verbal learning tasks using paired-associate lists, 
rather than complex tasks such as using prose materials. It would seem 


that in complex verbal learning tasks, the learner would have 


even more opportunity to attend to the less relevant aspects of the 
stimulus materials than would be the case in simple verbal learning 
tasks. The suggestions made by Anderson (1967) and Anderson and Faust 
(1974) would seem, therefore, to provide some direction for the use 

of prompted and unprompted responses in the development of instructional 
programs, i.e., prompts may be used to facilitate response learning, 

but in order to assist in establishing stimulus control they should 
direct the learner's attention to the discriminative stimulus. 

Prompts should then be gradually withdrawn or faded, and unprompted 


responses should be required to assure that appropriate learning has 


occurred. 


Responding. Active responding to the instructional program 
is considered to be a distinctive feature of programmed instruction. 
However, studies done on programmed instruction in which the type of 


response required is varied have not indicated that making active, 
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or overt responses actually results in increased achievement over 
other response formats (Anderson, 1967; Tobias, 1973b). The 
variations in the response format used in these studies have been 
described as: reading format, which requires the student to read a 
filled-in response blank without making an overt response; covert 
response format, which requires the student to "think'’ the answer 
without responding overtly; constructed response format, which 
requires a student to construct a written answer; and multiple-choice 
format which requires the student to choose and record a response 
from a list of multiple-choice alternatives (Tobias, 1973b). 
Anderson (1967) has indicated that in spite of the ambiguous 


findings regarding the response mode issue, overt responding can have 


a facilitatine effect,.on, learning under, certain conditions. Li, for 
example, the response the student is required to make is relevant to 
the material to be learned, then overt responding may facilitate 
learning. He cites a study done by Holland (1965) which supports 

this view. Holland studied the effect of type of response, response 
difficulty and the relevancy of responses to critical material in 

four versions of 377 frames of the Analysis of Behavior program. His 
findings indicated that there is an advantage to requiring overt 
responding when the response is relevant to the material to be learned, 
and the students are able to make the correct responses. Krumboltz 
(1964) using an 89 frame linear program on the fundamentals of 
educational measurement, found that requiring subjects to make trivial 
responses resulted in significantly worse performance than that obtained 


for those who read the program, or took the standard program. These 
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results implied that requiring trivial responses seemed to have the 


effect of disrupting attention to the critical concepts of the program. 


A study by Kemp and Holland (1966) applied the "blackout 
technique", which involves obliterating words in a program without 
affecting error rate, to the first fifty frames of twelve programs 
used in studies of the response mode issue. Four programs which had 
the lowest blackout ratio (11.1% - 24.5%) were those that showed that 
constructed reponses led to superior achievement. The programs with 
the higher blackout ratios (31% - 74.6%) were those which had showed 
no response mode differences. This seems to provide support for the 
view that overt responding has a facilitative effect on learning when 
the responses are, in fact, dependent on the content. 

Another condition in which overt responding seems to have a 
facilitative effect on learning is in programs which require students 
to learn technical language or foreign vocabulary (Anderson, 1967). 
This has been demonstrated in studies by Tobias (1969); Tobias and 
Abramson (1971); and Abramson and Kagen (1975). These studies are 
similar in that they used programmed materials on heart disease which 
they administered to university students. One aspect of the 
instructional materials dealt with information on the incidence and 
gravity of heart disease in terms understandable by the general 
public. The other aspect of the program dealt with technical 
information on the diagnosis of myocardial infarctions. Findings 
consistently demonstrated that constructed responses on the technical 
or unfamiliar aspects of the program led to superior student 
achievement. No differences due to response mode on the familiar 


material were found. 
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The Abramson and Kagen (1975) study’ sought to manipulate 
student's familiarity with the program content prior to their taking 
it because no other study in the programmed instruction literature 
that dealt with different response modes had attempted to do this. 
Using graduate students as subjects, the investigators used a revised 
form of the myocardial infarction diagnostic program for the 
instructional material. They also developed materials on technical 
terms and electrocardiogram tracings which they used to familiarize 
a group of subjects prior to exposing them to either a standard or 
reading format version of the instructional program. Findings 
indicated that when the instructional material was unfamiliar, 
constructed responses lead to higher achievement than did reading 
responses; however, the constructed response groups required 
significantly more time to complete the program than did the reading 
response groups. Familiarizing subjects prior to the instructional 
program and then providing them with the reading mode program 
resulted in superior achievement. However, requiring familiarized 
subjects to construct responses led to lower achievement. The 
investigators suggested that requiring constructed responses to every 
frame of the material with which the subjects were familiar may have 
caused a decrease in their attention to the program. 

These findings seem to support the view that if a given 
response is already part of the student's repertoire, or if he is 
only required to recognize the response, having him read, think, or 
choose his response from multiple-choice alternatives will probably 
result in equally effective achievement and more efficiency in terms 


of the student's time. However, if the student is required to emit an 
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unfamiliar or technical response, an overt, constructed response 
should be required. 

Earlier studies of response mode indicated that requiring 
a constructed response to the instructional materials contributed to 
achievement when the response was relevant to the material to be 
learned, and the student already had the response in his repertoire 
(Holland, 1965; Kemp & Holland, 1966). Tobias (1973b) has suggested 
that the familiarity interpretation, rather than the blackout 
interpretation, is, theoretically, a more powerful explanation of the 
discrepancies that were found to exist in these response mode studies, 
and practically, more easily manipulated and assessed when used as a 
research variable. Although the evidence has provided support for the 
familiarity hypothesis in a number of studies (Abramson & Kagen, 1975; 
Tobias, 1969; Tobias & Abramson, 1971) more study of this variable 
needs to be carried out with a variety of instructional materials and 


modes before its effect can be generalized. 


Knowledge of correct response. Knowledge of correct response 
(KCR) has been assumed to have a facilitative effect on learning since 
the time of Thorndike (Anderson, 1967). Studies, therefore, done 
using programmed materials which have found no significant differences 
in achievement due to KCR, expected to be a reinforcer, have been 
somewhat surprising. Anderson, Kulhavy and Andre (1971) reported on 
six such studies, and on one which found that a group receiving no KCR 
resulted in significantly more learning than a group who received 100% 


KCR. Furthermore, Anderson and his associates cite two studies which 


are suggestive of KCR functioning more as corrective feedback than as 


reinforcement. 
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In an attempt to explain these unanticipated findings, 
Anderson et al. (1971) have suggested that when immediate KCR is 
available, students may by-pass important aspects of the instructional 
materials as they are able to obtain the correct response without 
paying®ecareriul attentionrto the text. Also, if KCR igs accessible to 
the student prior to his making a response, he may copy the correct 
response without reading the textual material. 

In order to explore the reinforcing and/or feedback function 
of KCR, and the facilitating function of KCR on achievement when 
students do not have access to KCR prior to responding to program 
frames, two experiments were conducted by Anderson et al. (1971). 


The subjects were educational psychology students who completed 


Tobias' (1968) modification of a program on the diagnosis of myocardial 
infarctions. The program was conducted on a computer which ensured 
thet the avallability “of KCR to subjects could be under the control of 
the investigators, The findings of these studies indicated that 
students who received KCR after responding to each program frame 
learned significantly more than students who received no KCR, or those 
who had a chance to see the correct response before responding. 
Providing students with KCR after wrong answers was slightly, but not 
significantly better than providing them with KCR only after right 
answers. These results seem to provide support for the hypothesis 
that KCR is facilitative only when students do not have access to it 
Prior to responding, The fumetion of KCR as primarily reiniorcement 


or corrective feedback is not clear at this time. 
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The results of the studies reviewed’on knowledge of correct 
response (KCR) would seem to indicate that providing 100 percent KCR to 
students does have a facilitative effect on achievement when access to 
KCR is withheld from study subjects until after they have responded to 
the program frames (Anderson, Kulhavy & Andre, 1971). This interpreta- 
tion appears plausible when one considers that subjects had access to 
KCR prior to their responding in many of the studies in which no 
significant differences in achievement were found due to KCR 


(Anderson, 1967; Anderson, Kulhavy & Andre, 1971). 


Step size. Although step size has been defined in a number of 
ways, an adequate definition did not seem to be available in the 
literature reviewed. For example, Markle (1964) defines step as an 
“indefinite intuitive, but basic concept" and indicates that a step 
is considered to be too large if a student cannot respond to the item 
correctly. Step size has been used to refer to the amount of material 
in a frame which must be read before a response can be made, and has 
also been defined as the probability of responding correctly as a 
student proceeds through a program (Taber, Glaser, & Schaefer, 1965). 
In the literature reviewed, few authors reported an operational 
definition of step size. In spite of the nonspecificity with which 
step size has been defined, the evidence available seems to support 
programs with "short" steps. 

Evans, Glaser and Homme (1960) studied the performance of 
graduate education students who used four versions of programmed 
materials in mathematics. The programs used contained thirty, forty, 


fifty-one and sixty-eight steps. Results of the study indicated that 
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students using the programs of fifty-one and sixty-eight steps made 
fewer program errors and performed Significantly better on immediate 
and delayed tests of retention. Coulson and Silberman (1960) also 
found that university students using a small step (104 frames) 
psychology program performed significantly better and took more time to 
complete the program than those who used a large step (56 frames) 
program. A study by Flynn (1969) using programmed materials in 
psychology with high school students indicated that using small frames 
each of which elicits a response from students may, in fact, be 
unnecessary to facilitate learning, and as well, be somewhat inefficient 
in terms of the time required to complete the program. 

Furukawa (1970) made an attempt to match programmed 
instruction step size with the learning ability of 110 female under- 
graduate students. The subjects learned Hawaiian words in programmed 
instruction with step size consisting of one, two, seven, fourteen, 
or twenty-one chunks. One chunk was one sentence which contained the 
item to be learned. Findings of the study indicated that small steps 
led to significantly higher performance. On the posttest, performance 
was best for subjects who used the seven and fourteen chunk programs. 

Subjects with low short-term memory scores seemed to perform best with 
the seven chunk program. The author concluded that these results 
indicate that step size in programmed instruction does not need to be 
limited to single sentences or paragraphs. 

While some older evidence available seems to support the use 
of small steps rather than large steps in programmed instruction 

(Coulson & Silberman, 1960; Evans, Glaser & Homme, 1960), Flynn 


(1969) has suggested that small steps, each requiring a response, 
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may not facilitate learning and may not be an efficient use of 
student time. Furukawa's (1970) study indicated that steps or 
"chunks" of moderate (7-14) size, significantly improved learning for 
all subjects; however, subjects with low short-term memory scores 
seemed to perform best with the seven chunk program. Perhaps these 
later studies are indicating that there may be an optimal step size 
for learners of various abilities. However, this sort of evidence is 


not available at the present time. 


Pacing. Pace has been defined as the rate at which a subject 
is permitted to work through the programmed material (Cook, 1964). 
Schramm (1964) reported on seven studies concerning individual and 
extemnalypacine in which no Sieniticant ¢diiferencesattriputable: to 
type of pacing were found whether students were taught by television, 
programmed texts or teaching machines. 

Allen (1975), in a review, reports a study of pacing in 
programmed instruction done by Gropper and Kress (1965) in which 
differentially paced slide material was used with grade eight 
students. They found that the faster the pace of the presentation, 


the less learning was achieved by the low mental ability students. 


Eckhardt (1970) found that time compression of narration and pictorials 


in a programmed lesson designed to teach Air Force inductees traffic 


safety had differential effects upon subjects of high and low rey oil le Bi eaipe 


Compressing the material up to 40 percent did not affect the learning 
of the high ability group but the learning of the lower ability group 
was significantly affected by 25 percent compression, Allen (1975) 


suggests that those of lower ability could profit from slowly-paced 
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stimuli to compensate for deficient information-processing skills, 
whereas those of higher ability may prefer a faster pace as they 
should be able to process stimulus information more rapidly and 
efficiently. 

Although the evidence is, once again, somewhat inconclusive, 
the studies by Gropper and Kress (1965), and Eckhardt (1970) seem to 
suggest that lower ability subjects are more adversely affected by 
fast-paced instructional stimuli than are students of higher ability. 
For groups of learners of heterogeneous ability, it would seem that 
self-paced instructional materials may have a facilitative effect on 
learning by permitting the students to interact with the materials at 


a rate which is compatible with their learning speed. 


Visual elaboration. Nelson, Metzler and Reed (1974) used four 
sets of stimulus materials with university undergraduates to study 
the effect of the role of details in long-term recognition of 
pictures and verbal descriptions. The sets of stimulus materials 
consisted of black and white photographs; embellished line drawings; 
unembellished line drawings; and verbal descriptions of each 
photograph. Findings indicated that both immediate and long term 
recognition accuracy was significantly higher for all three pictorial 
conditions than a was for the verbal descriptions. However, the 
three pictorial conditions were not found to differ significantly from 
each other. 


Ward and Naus (1974) studied the effect of varying the amount 


of relevant visual stimuli in pictures. Two versions (black line 


drawings and colored line drawings) of 74 pictures of objects and 
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animals were shown to four instructional groups consisting of adults 
and preschool-aged children. Results on a recognition test indicated 
that when subjects were asked to identify one of two pictures they had 
previously seen, both adults and children recognized the pictures. pre- 
sented and tested in color significantly faster than they recognized 
the black and white versions of the same picture. Subjects also recog- 
nized the color pictures faster in the testing situation even though 
during presentation they had been shown the black and white version. 

According to McKeachie (1974) increasing the elaborative 
content of material to be learned does not necessarily have a 
facilitative effect on learning. Dwyer (1967) studied the effective- 
ness of showing three types of visual representation of parts of the 
heart as they were mentioned during an oral presentation to university 
freshmen. One of the experimental groups saw an abstract linear 
drawing of the heart and its parts; another was presented with a 
detailed, shaded drawing; while a third was shown a realistic 
photographic presentation. Visual materials were not presented to 
one group which served as a control. Results indicated that the 
abstract linear, and detailed, shaded visual materials were equally 
effective and significantly more effective than presenting no visual 
material with the oral presentation, or presenting the realistic 
photographic material. Dwyer also found that presenting the realistic 
photographic visual material was no more effective than the oral 
presentation alone. 

McKeachie (1974) reported on a study by Barrington (1971) 
which compared a realistic educational television presentation with 


one with plain, less realistic materials. He used college students as 
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subjects, and found that the realistic presentation was less effective 
than the plainer, less realistic presentation. 

Dwyer (1973) studied the effectiveness of three methods of 
presenting visualized instruction, two of which were externally (or 
group) paced (T.V., and slides) and one which was internally (or 
student) paced (programmed instruction). Five treatment groups 
received the same program content which consisted of a 2,000-word 
unit on the human heart. Group one received the program content but 
dig notereceive’ illustrations of the heart with at. The remaining 
four groups received visual materials on the heart which differed in 
elaborative content. Group two received simple line drawings; group 
three received detailed, shaded drawings; group four was shown 
photographs of a heart model while group five saw actual photographs 
of the heart. No mention was made of the visual materials being 
presented in black and white or color. Following instruction, subjects 
were given four individual criterial tests (drawing; identification; 
terminology and comprehension) the scores of which were combined to 
obtain a total criterial test. Results of the study indicated that no 
one method of presentation was most effective for the oral, simple line 
drawing and detailed line drawing treatment groups. The programmed 
instruction method, however, resulted in significantly higher 
achievement on the drawing and total criterion test for the group who 
received the photographs of the heart model. The programmed 
instruction method also resulted in significantly higher achievement 
on all five tests for the group receiving the actual photographs of 


the heart than did the T.V. and slides methods of presentation. 
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Both Dwyer (1967) and Barrington (1971) found the presentation 
of plain, less realistic visual material, which accompanied 
instruction, resulted in more effective achievement than did the use 
of the more realistic visuals. This may: have: resulted,from the fact 
that both studies used a group rather than learner-paced presentation. 
In these two cases, students may have only had enough time to assimilate 
the information presented in the plain visuals, and may not have had 
enough time to attend to the relevant cues and the additional 
information contained in the detailed, more realistic visual materials. 
This interpretation seems to be supported by the results of Dwyer's 
(1973) study. In this study, students' performance seemed to indicate 
that they were able to derive more information from the detailed, as 
opposed to the simple, visual materials. However, their ability to 
assimilate the additional information from the more detailed materials, 
seemed to be related to the time permitted for interaction with them. 
Interaction with the detailed more realistic visuals seemed to be more 
effective when presented on a learner (or internally) paced, rather 
than a group (or externally) paced, basis. 

The results of the basic studies by Nelson et al. (1974) 
and Ward et al. (1974) would seem to provide some direction for the use 
of visual materials in instructional programs. The study by Nelson 
et al. (1974) supports the effectiveness of using visual, over verbal, 
materials in immediate and long-term recognition. The study by 
Ward et al. (1974) seemed to imply that the use of color, as opposed 


to black and white, visual materials may also have a facilitative 


effect on learning. 
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The results of the applied studies by Barrington (1971) and 
Dwyer (1967, 1973) seem to suggest that the use of detailed, realistic 
visuals may facilitate learning more than simple, or plain, visuals 
if they are presented on a student-paced basis. However, if the 
presentation is externally paced, students may benefit more from the 


use of simple, less realistic visual materials. 


Component 4: Performance Assessment 

Performance assessment is an on-going, goal directed process of 
collecting and interpreting information on student achievement. The 
process involves measuring a student's performance both during and 
following instruction in relation to a specified standard of performance 
made explicit in the instructional objectives (Davies, Alexander & 
Yelon, 1974). It provides information about a student's present 
behavior and the instructional techniques which produced that behavior 
(Glaser. 81962.) 9*Ltes function is primarily «thateof providing=iored 
system of instructional quality control (Anderson & Faust, 1974). 

Student achievement has traditionally been assessed by the use 


of norm-referenced measures which describe an individual's performance 


relative to others. Use of norm-referenced measures provides an 
indication of the proficiency of one student over another but gives 
little information about the behavior which an individual is actually 
capable of performing in relation to the objectives of instruction. 
Because norm-referenced measures of achievement do not provide specific 
information about the competencies of individual students in relation 


to instructional objectives, they are of limited value in providing 
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direction for the improvement of student achievement and instructional 
procedures (Glaser, 1962; Popham & Husek, 1971). 

Data obtained through the use of criterion-referenced 
measures, however, does provide specific information about student 
achievement in relation to the specified enabling and terminal 
objectives. This information can also be used to assess the adequacy 
of entering behavior, as well as the appropriateness of the 
instructional procedures designed to achieve the objectives. The use 
of criterion-referenced measures for performance assessment, therefore, 
contributes to student achievement and instructional improvement by 
providing data upon which decisions regarding remedial instruction 
and/or modification of one or more aspects of the instructional 


system can be based (DeCecco, 1974). 


Summary 


Direct experimental research on learning in school settings 
and the distillation of propositions about learning and human nature 
which teachers have tried to apply in classrooms have been the two 


strategies most commonly used in applying psychological concepts and 


principles to educational practice. Because the use of these 
strategies has resulted in research findings which have been largely 
inconclusive, new strategies, models, or systems for developing 
effective instruction have been developed. These instructional 
strategies stress a systematic approach to instructional development 
and evaluation of each aspect of the system in relation to its 
effectiveness with learners. Glaser's modified teaching model 


incorporates the major features of many instructional models, systems 
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Or strategies, €.¢:5 instructional objectives, entering behavior 
assessment, instructional procedures, and performance assessment; 
and, therefore, it was selected to guide the development of ene 
experimental instructional program for this study. 

As health education is assuming a position of higher priority 
in the health care system, the demand for demonstrably effective and 
efficient instructional programs is becoming particularly urgent. 

It seems, however, that few health professionals have the time, 
educational knowledge and expertise to develop, implement and evaluate 
the health education programs which are needed. 

The experimental use of programmed instruction in secondary 
and teritary health education programs has indicated its effectiveness 
as a teaching tool in the health field; however, it has not, to this 
author's knowledge, been used in primary health education programs. 
since increased attention is, and will continue to be, given to 
primary health care in the future, educational programs in primary 
health care will need to be developed. Programmed instruction seems 


to be a potentially valuable method of increasing the effectiveness 


of patient learning in primary health education programs while ensuring 
uniform quality of instruction and decreasing the demands made on 
health professionals who generally lack adequate knowledge, skills 

and’ timertore teaching activities.) For these reasons, the 

instructional procedures component of the experimental program 
developed for this study used a linear, self-instructional approach 


within the context of Glaser's modified teaching model. 
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Glaser's modified model, as a conceptualization of the 
teaching process, was used to guide the development of the experimental 
instructional program for this study. Instructional objectives were 
developed and used to plan instructional procedures, assessment 
procedures, and to formulate overviews to direct the attention of the 
Student to the instructional intent. The process of task analysis 
was conducted on the instructional objectives in order to identify 
sequences of en route objectives and optimal conditions for their 
achievement. 

An assessment of entering behavior was conducted to determine 
the abilities, knowledge, or skills possessed by the student in 
relation to the objectives prior to beginning the instructional unit. 
The data obtained from the entering behavior assessment was compared 
with the posttest data to determine student achievement and, it will 
be used as a basis for modifying various components of the instructional 
system in the future. 

The instructional procedures used in this study were developed 
using the instructional objectives specified, and were made available 
to the student through a self-instructional program. The self- 
instructional program used was of a linear format and was presented to 
the students by way of programmed texts. The variables used in the 
development of Fie instructional procedures for the experimental 
program were: sequencing, prompting, responding, knowledge of 
correct responses, step size, pacing, and visual elaboration. The 
results of the literature reviewed on these variables, although 
somewhat inconclusive at the present time, was used to provide 


direction for the development of the instructional procedures. 
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Criterion-referenced measures were used to assess the achieve- 
ment of the students both during and following the instructional unit. 
The data obtained from these assessments was used for decision-making 
in relation to the adequacy and need for modification of the various 
components of the instructional system. 

The purpose of this study was to determine empirically if the 
use Ol ascpecific instructienal strategy, namely Glaser simoditied 
teaching model, for the development of a linear, self-instructional, 
primary health education program to teach pregnant women about the 
characteristics and care of newborns, results in an effective 
educational product. Stated in a form amenable to statistical 
testing, it is hypothesized that pregnant women who use the linear, 
self-instructional program on the characteristics and care of new- 
borns will achieve posttest scores which are significantly higher 
than those achieved by pregnant women who have not used the 
instructional program. 

It should be emphasized that the purpose of the study was to 
develop and test an instructional product developed within the frame- 
work of Glaser's modified teaching model and Skinner's linear 
programming techniques. The purpose was not to test. empirically the 
individual components of the model or the programming variables 


which were used in the development of the instructional procedures 


component of the model. 
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CHAPTER II 


DESIGN AND PROCEDURE 


Subjects 


The subjects were 99 pregnant women, at various stages of 


gestation, who volunteered to participate in the study. The subjects 
were obtained by calling for volunteers in prenatal education classes 
sponsored by the four hospitals in Edmonton, by the Edmonton Board of 
Health, and by the Edmonton Childbirth Association. Additional 
subjects were obtained by calls for subjects through ITV (the local 
independent television station), CBC radio (the local radio station 

of the Canadian Broadcasting Corporation), the Edmonton Journal (the 
local daily newspaper), and Folio (the University of Alberta Staff 
Bulletin). Eighty-nine of the subjects had taken a series of prenatal 
education classes. Ten subjects indicated they had not attended, or 
were not planning to attend, prenatal classes. Subjects were selected 
so they would not be exposed to formal classes on the newborn between 
the pretest and posttest occasions. The experiment was conducted 
during May and June, 1976. All 99 Pubjeoreerommieead the study 


requirements. 


Materials 


The instructional materials used were equivalent forms of a 
criterion-referenced achievement test and four linear programmed 
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instruction booklets each with an accompanying set of color slides 
depicting the characteristics and care of newborn infants. Each 
booklet and slide set covered one of the following units of content: 
characteristics; senses and reflexes; crying; and sleeping and 
elimination. The process used to develop the instructional materials 
for the study is described under the components of Glaser's modified 


teaching model (DeCecco & Crawford, 1974). 


Component 1: Instructional Objectives 


Instructional objectives for the experimental program were 
developed according to the criteria suggested by Mager (1962). A 
sample of the objectives is included in Appendix B. The objectives 
were used primarily as a guide in planning and developing the 
instructional procedures and assessment components of the teaching 
model. Explicit statement of the objectives was not provided to the 
subjects. Instead, the objectives were synthesized and stated in the 
form of overviews and summaries for segments of the program to direct 
the subjects’ attention to what was to be, and what should have been 
accomplished in each segment. A sample of an overview and summary is 


included in Appendix B. 


Task analysis. Gagné's system of task analysis was used to 
analyze the instructional objectives of the experimental program. 
Specific objectives were classified as representing a category of 
learned capability. The categories of learned capabilities which the 
experimental program intended to develop were verbal information, 

i.e., labels, facts and bodies of knowledge, and the basic intellectual 


skills of discrimination and concept learning. The conditions of 
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learning associated with each category of learned capability were 
identified and subsequently used in planning the instructional 
procedures component of the teaching model. A sample of the task 


analysis is included in Appendix B. 


Component 2: Entering Behavior 

The prerequisite skills which students would require to 
complete the instructional program were assumed to be a grade eight 
reading and writing ability. Two equivalent forms of a 50-iten, 
objective type test were developed and the alternate forms of the 
test were used as a test of entering behavior for all subjects. The 
tests were primarily directed toward assessing the students' knowledge, 
ability and skill in relation to the terminal and enabling objectives, 
and only indirectly did they test the prerequisite skills needed to 
begin the instructional program. The scores made on the test of 
entering behavior were recorded so they could be used for comparison 
with scores obtained on the posttest taken after the instructional 
program had been completed. The equivalent forms of the test are 
included in Appendix C. 

Anderson and Faust (1974) have suggested that the assessment 
of entering behavior be used as a basis for designing instructional 
procedures which take the learner from the level of performance 
indicated in the entering behavior assessment to the level specified 
in the terminal objectives. Empirical assessment of entering behavior 
was not used as a basis for designing instructional procedures for the 


experimental program because of the constraints of both time and 


availability of subjects. Linear programming techniques are reported 


to be effective for learners of heterogeneous abilities. As it was 
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assumed that subjects would be from a wide range of learning abilities, 
programming techniques were used as a basis for formulating the 


instructional procedures component of the teaching model. 


Component 3: Instructional Procedures 


The instructional procedures component of the experimental 


program used a set of linear, programmed instructional booklets each 


with an accompanying set of color slides. The variables, characteristic 


of programmed instruction, which were used as a basis for formulating 
the program were sequencing, prompting, responding, knowledge of 


correct response, step size, pacing and visual elaboration. 


Sequencing. In order to select the type of sequence of 
instruction to be used in developing the experimental program, the 
ability of the potential subjects, the nature of the learning tasks, 
and the subjects’ prior familiarity with the material to be learned 
were considered. Since the call for subjects was directed to the 
general public, it was assumed that the pregnant women in the sample 
included people of various learning abilities. The result of the task 
analysis indicated that the tasks to be learned in the program could 
be classified as verbal information, and the lower levels of the 
intellectual skills category of learned capabilities (cf. Gagné & 
Briggs, 1974). Although the material inthe program would have been 
familiar to most subjects, in some cases medical terminology, assumed 
to be unfamiliar to the general public, was used. For these reasons, 
a logically-ordered sequence of instruction was selected for use in 


developing the experimental program (i.e. labels were taught before 
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facts; facts before bodies of knowledge; bodies of knowledge before 


discriminations; and discriminations before concepts). 


Prompting. Prompts, in the form of underlining, were used to 
direct the subjects’ attention to the discriminative stimuli throughout 
the program. After a prompt was used, it was withdrawn and unprompted 


responses were required to ensure that learning had occurred, 


Responding. The constructed response format which requires 
a written answer was used throughout the teaching segments of the 
program. This format was selected because some of the frames required 
subjects to emit a technical or unfamiliar response. This response 
format was also used to encourage subjects’ interaction with the 
content of the program. Having subjects construct responses also 
provided a record of their responses to be used to determine the error 
rate of the program and to identify aspects of the program in need of 


future modification. 


Knowledge of correct response. One hundred percent knowledge 
of correct response was provided to the subjects immediately after 
responding to the program frames. The program was formatted so that 
only one frame was printed on a page. The correct response to a frame 
was printed on the top left corner of the page which followed it. 
Subjects were directed to respond in writing to each frame before 
looking at the correct answer. They were informed that by so doing, 
they would learn more from the program than they would if they looked 
at the correct answer before responding. The program was printed on 


green paper to prevent subjects being able to see the correct answer 


through the page. 
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ptep size. Since the subjects in this study were assumed 


to have heterogeneous abilities, relatively small steps were 


used throughout the program in order to obtain a low frequency of 
program errors. Frames, which contained information about the item 
to be learned, ranged from one to five sentences in length. The 


average frame size was two sentences. 


Pacing. The instructional program was developed to permit 


subjects to work through the learning material at their own pace. 
This enabled them to complete the program on occasions and at speeds 
which were convenient for them. The amount of time taken to complete 
each unit of instruction was recorded for all subjects so that the 
range and average amount of time taken to complete the total 


instructional program could be determined. 


Visual elaboration. The aim of the experimental program was 
to teach pregnant women what could realistically be expected of the 
characteristics and care of newborns. Few women, other than those who have 
had children, and those such as nurses who work with newborns, have had 
the opportunity to see and handle newborn infants. For this reason, 
permission was obtained to photograph newborns in the nursery at a 
large urban teaching hospital. Color transparencies were taken and 
they were coordinated with the appropriate description in the printed 
program. Directions for viewing the slides were included in the 
printed program. 

Other visual materials in the form of cartoons and line 


drawings were included throughout the printed program. These visuals 
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varied the printed stimulus and were intended as attention maintaining 
devices. 

The instructional procedures for this study were based on the 
linear programming techniques outlined, and as such, incorporated 
procedures for motivating the learner and directing attention to the 
task to be learned, providing a vehicle of instruction, obtaining 
learner responses, reinforcing correct responses and correcting 
errors, and, evaluating mastery which Becker et al. (1975) indicated 
were necessary for an effective instructional system. For example, 
the program content and visual elaboration, the use of self-pacing, 
overviews and summaries, logical sequencing, prompting, small program 
steps, and anecdotal comments were provided to contribute to 
motivating the learner and directing attention to the learning tasks. 
Printed linear programmed instruction booklets and color slides were 
provided to serve as the vehicle of instruction which presented the 
tasks to be learned, the response requirements, a means for recording 
student responses, and providing reinforcement and/or corrective 
feedback. Formative and summative evaluation procedures were also used 


and will be discussed under the heading of Performance Assessment. 


Component 4: Performance Assessment 


Written responses to program frames were required so that 
student progress throughout the program could be assessed. Criterion— 
referenced objective-type test items (completion, true-false and 
multiple choice) were included after each section of the units. An 
eleven item Likert-type scale was included at the end of each unit as 


a means of obtaining subjects' comments about process and content 
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aspects of the instructional units. A criterion-referenced achievement 
test, which sampled items from all four units of instruction was 


administered after all four units of the program had been completed. 
Methods of Measurement 


Two equivalent forms of a fifty-item objective-type achievement 
test on the characteristics and care of newborns were developed. The 
tests contained fifty declarative statements to which the subjects 
were to respond using one of three alternative responses (true, 
false, not sure). 

The two forms were pilot tested with ten mothers of young 
children and four professors. On the basis of their recommendations, 
some test items were modified. The final forms of the tests are 
included in Appendix C. 

To obtain an estimate of reliability which would provide a 
measure of stability and equivalence, the tests were administered to a 
sample of thirty-four student nurses who had no formal experience or 
instruction in this content area. “At ‘the time of initial “administra— 
tion, a table of random numbers was used to assign subjects to one of 
two groups. Group one received Form A of the achievement test on 
the first testing occasion and group two received Form B. Four weeks 
after the initial administration, subjects were retested with the 


alternate forms of the achievement test. 


Design and Analysis 


A 3 x 2 factorial design was used to analyze the data. The two 


independent variables were method of instruction (experimental 
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treatment, no treatment); and knowledge of newborns and their care 
(high, medium, low) as measured by the pretest. The dependent variable 
was knowledge of newborns and their care as measured by an equivalent 
form of the pretest. Using a table of random numbers, the 99 subjects 
were randomly assigned to the experimental and control conditions. 

As a result, 50 women were assigned to the experimental group and 49 
were assigned to the control group. The experimental and control 

group subjects were then randomly assigned to receive Form A or B of 
the pretest. When subjects were posttested they were given the 
alternate form of the achievement test they completed during the 


pretesting occasion. 
Procedure 


As a result of pilot testing the parallel forms of the 
achievement test, it was found that approximately 10 - 15 minutes was 
required for their administration. For this reason, subjects were 
asked to complete both the personal data form (Appendix D), and one 
form of the achievement test (Appendix C) after they had completed the 
last prenatal class in the series they were attending. This was done 
primarily for the convenience of those subjects who would eventually 
be assigned to the control group. These subjects would otherwise 
have had to travel to the university for their first experimental 
session which would have lasted only 10 - 15 minutes. It was thought 
that this situation could have reduced the subjects’ willingness to 


return for a subsequent session and thus increased the experimental 


mortality. 
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Unfortunately, having all subjects complete the personal data 
and achievement test forms after the last prenatal class of the series 
they were attending was not expedient in all cases. In two prenatal 
classes, having the subjects complete the forms would have been 
disruptive to the whole class. In these two cases, therefore, the 
names and phone numbers of interested women were obtained and these 
subjects were contacted by telephone regarding an appointment to begin 
the experimental program. These subjects completed the personal data 
and achievement test forms at the beginning of their first experimental 
session at the university. 

Initially, it was thought that the required number of subjects 
would be recruited from the prenatal classes attended. It was only 
after the required number was not obtained that an attempt was made to 
call for subjects through the mass media. Appointments to begin the 
experimental program were made with each of the volunteers obtained as 
a result of the media calls, and these subjects completed the personal 
data and achievement test forms during their first experimental session 
at the university. 

All subjects were randomly assigned to the experimental or 
control conditions through the use of a table of random numbers. When 
subjects entered the experimental room, they were seated at an 


individual carrel which contained a Singer CARAMATE slide projector. 


When the subjects were ready to begin Unit One of the experimental 


program, the researcher provided them with the instructional materials, 
set up the slides so they were ready for use and instructed subjects 
in the operation of the CARAMATE. (See Appendix E for instructions.) 


If the subjects had any questions, they were answered at this time 
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and then they proceeded with Unit One of tke program. 

The directions for use of the printed materials and correspond- 
ing slides were included in Unit One. Each set of slides began with a 
slide identical to the cover of the corresponding unit, i.e., giving 
the name of the program, and the name and number of the unit. All 
slides were numbered in the lower right corner of the picture. The 
subjects were provided with pens and they responded in writing to the 
frames of the units. 

Those subjects in the experimental group who had completed the 
required forms at the termination of prenatal classes (n = 14) began 
Unit One of the experimental program during their first experimental 
session at the University. (See instructions for subjects in 
Appendix E). These subjects proceeded to complete Units One through 
Four on a self-paced basis, After completing all four units, the 
experimental subjects received the alternate form of the achievement 
Gesir. 

The experimental subjects who had not completed the required 
forms at the termination of their prenatal classes, and the subjects 
who volunteered as a result of the media calls for subjects (n = 36) 
completed the personal data and achievement test forms at the beginning 
of their first experimental session at the university. (See 
instructions for subjects in Appendix E). These subjects then began 
Unit One of the experimental program and proceeded through it, and the 
subsequent three units, on a self-paced basis. Upon completion of all 


four units, they were posttested with the alternate form of the 


achievement test. 
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Those subjects assigned to the control group, who had completed 
the pretest and personal data forms at the termination of prenatal 
classes (n = 13), completed the alternate form of the achievement 
test at the beginning of their first experimental session at the 
university. They were then started on Unit One of the experimental 
program and proceeded on a self-paced basis until all four units had 
been completed. These subjects were not posttested following their 
completion of Unit Four of the experimental program. 

Control group subjects, who had not previously completed the 
personal data and achievement test forms (n = 36), completed these 
forms at the beginning of their first experimental session at the 
university. (See instructions for subjects in Appendix E). After 
completing the required forms, an appointment was made for these 
subjects to return for their second session. At the beginning of 
their second session, these subjects completed the alternate form 
of the achievement test. Following completion of the achievement 
test, they began Unit One of the experimental program and proceeded 
on a self-paced basis through the subsequent three units. These 
subjects were not tested after completing all four units of the 
program. 

The time interval between the pretest and posttest occasions 
ranged from one to thirty-three days for the experimental group, and 
from one to thirty-two days for the control group. The average time 


interval between the pretest and posttest occasions for both the 


experimental and the control group was five days. 


+ _ My : Pt 

ana Yo: yiknoorttiia aiid bE cota 
Be : “{hahiave ros «ests id eval, ten feat aes ° ant . 
: pay 3% duieeer fru ome sins. fait) 7a vo ae a 


1 M ¥ » i a - r 
Padaobbveyas Will To si0es2Au to hos tays aoa a wit | 
i ? ap : 

¢ ‘ Gee £ _° - Pe | ae rl 
hen 27..0u tHaqd LIS Liten ae ad aa 124A (Sse-8 tt Rey we = i 


ae 


diiwhkin? Saseqizeoy Jen view 62" ive Sage? 


5 . : x - 
ie tan 17 ir Lh tong afi, he bathe st shad to or : 


7 - 7 
Y y ng 7 7 
ads boda liniog whol Foi se cov ata he qua Ler? 


a 


, ar Aes 
i> batalanor  <bAab = ty)! enn 9 tag snoensvs TAG haves Ra eb Leas 


a 
yaa $@ noises’ Leioegtyoges Asti] thaitt 36 gaiastyed st) fe Bs 


; Lawl 
oa7 5 ro ih rah @t 2 oS du 492 artes roe TI eit a ag) roe 


ts 7 bit Asd dastiaroeqnr.1m rt malities A oid atts 


inl Raigad) ad i J indeabe” 2oehee Pat tee ‘aout = ot dua 


-> 


> . 
ite ot 3 j 4 ant! Ll rit ape gt Pt arant a ‘bao = tend: 


1 : us _ - it; . . 
| ) Hb) cehpyesk gatWolied: ).daas meapeyetiie ae te 


De ba Sucrit pips rw: : Tear y a] si) 7 Sa oe teaed vot J 


atiau | Seat? Jooinsedid ‘ate aewivaa 0d asim ath 


= 


on? 29 an ee Lu) dy Od ii oitttas 744 th havea sou 2 a 


aivienopn tadsteoy ing eetiiq ont nesyieg coe Wks of 
. o 


; x 
hon. bur Ttelesntrsqee ote ot avok, parikt—ysakity, 7 » c 


ca 


’ _ 


“rho UOBESVA itt one Ly43 roe sf4 20¥ nial ont 


ond fiod, tot @Hatenss0 at! a FI2 09, bi = pier G poh te ves 


= 7 n i 


4 i a 
“a2 re - = i 


7 ; _ i : 7 - Sore ‘svi BREW qu - te } 495° Pe oer isy A 
= : : 


All subjects in the control group began Unit One of the program 
after they had completed the posttest. Forty-seven of the forty-nine 
group subjects subsequently completed all four units of the experimental 


program. 
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CHAPTER III 
RESULTS AND CONCLUSIONS 


The results of the present study are presented and discussed 
in this chapter in three sections. In the first section, the results 
of the reliability estimate of the equivalent forms of the achievement 
tests are reported and discussed. This is followed by a report and a 
discussion of the data analysis pertaining to the study hypothesis. 
in the third section, the results ef the analysis ofethe instructional 


program are presented and discussed. 
Reliability of the Achievement Tests 


The means and standard deviations for the two forms of the 
achievement test are presented in Tables 1 and 2. Two, one-way 
analyses of variance with repeated measures yielded mean square values 
which were used to calculate reliability estimates of r = .62 and 
r = .55 for Groups One and Two respectively. These two estimates were 
then averaged to obtain one estimate of reliability for the two test 
LOTMNSeOre ba 00 . 

A less conservative estimate of the reliability of the measures 
derived from the tests was obtained by calculating a Pearson product- 
moment correlation coefficient for both groups. This yielded 
reliability coefficients of r = .75 and r = .59, for Groups One and 
Two respectively, which when averaged, provided a reliability 


Coetticient of tr = .6/. 
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Table 1 
Means, Standard Deviations, Analysis of Variance and Reliability 
Coefficient for Achievement Test Forms A and B for Group One 


(N = 34) 


EEE 
a 


(a) Means and Standard Deviations 


Test Form Test Occasion Mean SD 
A 1 VOSA 5.564 
B , 22.559 4.839 


(b) Analysis of Variance 


Source df MS F i 
Between people 16 50.40 
Within People dy) TUS AY) 
Tests at Sono ea, 0.004 
Residual 16 730 
Total S15) 


(c) Reliability Coefficient 


r= MS between + MS within 
Re oe ole. 
if. = 62.19 > D620 
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Table 2 


Means, Standard Deviations, Analysis of Variance and Reliability 


Coefficient for Achievement Test Forms A and B for Group Two 


(N = 34) 


(a) Means and Standard Deviations 


Test Form 


(b) Analysis of Variance 


Source 


Between People 
Within People 
Tests 


Residual 


tkoiesul 


(c) Reliability Coefficient 


df 


aye: 


Test Occasion 


MS 


Mean Si) 
2a nik 3.690 
22.47] Aevod 
F Pp 
Leo 05239 


MS between - MS within 


MS between + MS within 
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An examination of the means and standard deviations of the two 
forms of the achievement test revealed that both groups of subjects had 
higher mean scores and lower standard deviations on test Form B than 
on Form A. These results suggest that Form B was an easier test than 
Form A. Subjects in Group One, scored significantly higher on Form B 
when it was administered following Form A. No significant differences 
were found between the achievement test means of the Forms A and B for 
Group Two which received test Form B prior to Form A. These results 
indicate the possibility of a practice effect occurring for subjects 
taking Form A prior to Form B. 

The variability in the scores for Group Two was slightly 
smaller than that observed for Group One. This may have contributed 
to the lower estimate of reliability obtained for Group Two, and may 
have been due to sampling error. This result suggests that, in the 
future, reliability estimates for these measures should be obtained 
by administering the test forms to larger groups of women of various 
ages and ability levels. 

An item analysis was conducted on both test forms to estimate 
the adequacy of the test items. Although the results can provide some 
indication of the items which may need revision, an analysis of test 
data obtained from a larger, more heterogeneous sample would provide a 
more objective basis for judging item adequacy. 

According to Gronlund (1971), the nature of the decisions to 
be made determines the degree of reliability which is considered 
acceptable. In this present study, the scores on the tests were 
primarily intended as indicators of subjects' knowledge of program 


content before and after the instructional program was administered. 
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Because this study was concerned with group mean differences, and high 
reliability coefficients are not as essential in making decisions about 
groups as they are in making decisions about individuals, the 

estimates of reliability obtained were judged to be acceptable for the 
purpose of this study. 

Although refinement of the achievement tests was beyond the 
scope of this study, suggestions, based on the present study, can be 
made for increasing the reliability of the tests for future use. ‘The 
tests should be administered to larger heterogeneous groups, and the 
adequacy of the test items should be assessed on the basis of item 
analyses obtained from these larger samples. Doubling the number of 
good quality items could provide a more consistent sample of 
performance. This would add approximately 10 to 15 minutes to the time 
it would take to complete the test. Finally, if subjects are able to 
complete the instructional program within a period of one week, as did 
42 of the 50 women in the experimental group, imposing a criterion of 
temporal stability which is less demanding than the four-week interval 
used would seem to be appropriate, and would contribute to increasing 


the reliability of the measures. 


The Study Hypothesis 


The hypothesis of the study predicted that using Glaser's 
modified teaching model in the development of a linear, self- 
instructional program to teach pregnant women about the characteristics 
and care of newborns would result in significantly higher posttest 
achievement scores for women taking the program than for those who did 


not take the program. The mean pretest and posttest achievement scores 
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for the three performance levels of the experimental and control groups 
are shown in Figure 1. This figure illustrates the effectiveness of 
the instructional program in increasing the posttest achievement scores 
of the experimental group. 

The results of a two-way analysis of variance Treatment by 
Performance on posttest achievement scores are shown in Table 3. The 
analysis resulted in statistically significant main effects for 
Preatment, F (1, 93) = 639273; p<.001; Perfiecmance, Mel’. 93)m=n17.92, 
p--001> andgtheir intergetion, F (2, 93) ="ee.0., p<. 001. ~Schertse 
comparisons of the means for performance level groups indicated that: 

(a) the low performance level group had significantly lower 
posttest achievement scores than the medium performance level group 
(p<.01); 

(b) the low performance level group had significantly lower 
posttest achievement scores than the high performance level group 
(p=..0 12 and. 

(c) there was no significant difference between the posttest 
achievement scores obtained by the medium and high performance level 
groups. 

Since the Treatment by Performance interaction was statistically 
significant, Scheffé comparisons of means were computed. These 
comparisons indicated that: 

(a) there were no significant differences between the posttest 
achievement scores of each of the three performance level groups in 
the experimental group; 

(b) the posttest achievement scores of the low performance 


level group in the control group were significantly lower than the 
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Figure 1 
Mean Pretest and Posttest Scores for the Three Performance Level Groups 
in the Experimental and Control Conditions 


(N = 99) 
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Table 3 
Means and Analysis of Variance for Treatment by 


Performance Level on Achievement Posttest 


(N = 99) 

(a) Mean posttest scores 
Treatment Groups Ability Treatment 

Low Medium High Means 
Experimental 47.28 47.04 49.06 Hid 
Control 22-00 21543 EBS des) ay ee | 
Ability Means 34.64 38.33 39.68 37-70 
(b) Analysis of Variance 
Source df MS F ie 
Treatment 1 TOe22 6597.73 0.001 
Ability Zz Zi ols V/s 2 0.001 
Treatment x Ability 2 12.30 O.3U 0.001 
Exror 93 eu) 
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scores of the medium and high performance level groups in the control 
eroup, (ps -OL; p<.01): and, 

(c) the posttest achievement scores of the medium performance 
level group in the control group were Significantly lower than the 
posttest achievement scores of the high performance level group in 
the control group (p<.01). 

Scheffé comparisons of mean differences between treatment 
groups and across performance levels indicated: 

(a) the differences between the mean posttest achievement 
scores for the experimental and control groups were significantly 
greater for the low performance level group than for the high 
performance level group (p<.01); and, 

(b) the differences between the mean posttest achievement 
scores for the experimental and control groups across the low and 
medium, and medium and high performance level groups were not 
significantly different. 

The results strongly supported the hypothesis that the 
instructional program would result in significantly higher posttest 
achievement scores for the experimental group. The difference 
between the posttest mean scores for the experimental group (96%) 
and the control group (55%) was highly significant indicating that 
the instructional program had produced a high level of posttest 
achievement. 

The analysis also indicated that a significant difference 
existed between performance level groups. This difference was found 
to exist between the mean posttest achievement scores for the low and 


medium, and low and high performance level groups. No significant 
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differences were found to exist between the*mean posttest achievement 
scores of the medium and high performance level groups. The 
Significant differences between the mean posttest achievement scores 
for the low and medium, and low and high performance level groups 
supported the decision to include the performance factor for the 
purpose of increasing sensitivity. 

The significant interaction obtained indicated differential 
program results for the various groups. The instructional program 
had the effect of eliminating differences between mean posttest 
achievement scores for the three performance level groups by raising 
knowledge of program content close to criterion level (95%, 94% and 
98%) regardless of the level of entering behavior. 

It appears that the interaction of Treatment by Performance 
occurred because of the differential effect of the treatment groups 
on performance levels. The treatment effect seemed to vary inversely 
with performance levels, that is, the differences between the mean 
posttest achievement scores for the experimental and control groups 
across performance levels lessened (51%, 39% and 34%) as performance 
level increased. The difference between the mean posttest achievement 
scores for the experimental and control groups was greatest for the 
low performance subjects and least for the high performance subjects. 
Although differences between the mean posttest achievement scores 
for the experimental and control groups were observed for medium 
and high performance level groups, they were not significant. 

Although the instructional program was effective in raising 


each of the performance level groups’ knowledge of program content to 
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a significant degree, the differential treatment effect seemed to 
indicate that the program was more effective for subjects of low 
performance than it was for those of medium or high performance. A 
test ceiling factor could have accounted for this effect because the 
low performance group had a greater opportunity for improvement on 
the achievement posttest than did the other performance level groups. 
This effect indicates that the instructional program was functioning 
as intended because it enabled subjects of low, medium and high 


performance levels of entering behavior to reach the criterion. 


The Instructional Program 


The mean score for the experimental group on the total 
pretest was 26.38 which represented a correct response rate of 52.76%. 
The total error rate for the pretest was 47.24%. The means, standard 
deviations, correct response rates, and error rates for the pretest 
items pertaining to each unit of the instructional program are 
presented in Table 4. 

The mean score for the experimental group on the total 
instructional program was 400.24 which represented a correct response 
rate of 98.5824. The total error rate for the programwwas 1.42%. The 
program means, standard deviations, correct response rates and error 
rates for each of the four instructional units are presented in 
faplees. 

The mean score on the Likert-type scale, which was used to 
obtain the subjects' evaluations of the programmed units, was 1.63 
for the faur units of instruction. The response means and standard 


deviations for each of the evaluations for the four instructional 
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Table 4 
Mean Achievement Scores, Standard Deviations, Rate 
of Correct Response and Error Rate for Pretest 


Items Corresponding to Program Units 


(N = 50) 
Unit Possible Mean SD Raerol Contre e [die eons 
Score Response Rate 
ih 2? E2538 Bio dk) 55n 367% 44.64% 
2 10 526 65 522.6074 AT 407 
3 10 5.46 IZ 54. 607% 45.402 
4 8 5.45 1, 64 432 50% 56.507 


Total 50 20.50 Serene) 52.76% 47.247 
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Table 5 
Mean Achievement Scores, Standard Deviations, Rate 
of Correct Response and Error Rate 


on Program Units 


(N= 50) 
Unit Possible Mean SD Rate of Correct peices 
Score Response Rate 
1 145 TD 292 V4 9S. 567 1.447 
We 93 ola iis) i i ie) 98.67% isi yA 
3 93 91.90 OS 98.817 1.19% 
4 75 iaeo4 67 98.187 PeS2e 


Total 406 400.24 4.18 98.58% 1.422 
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units are presented in Table 6. 

The time taken by the experimental group to complete all 
four instructional units ranged from one hour and forty minutes to 
four hours and twenty-five minutes. The mean time for completion was 
two hours and twenty-eight minutes. The time means, standard 
deviations and ranges for each of the four instructional units are 
presented in Table 7. 

The mean score for the experimental group on the total post- 
test was 47.76 which represented a correct response rate of 95.52%. 
The total error rate on the posttest was 4.48%. The posttest means, 
standard deviations, correct response rates and error rates for the 
posttest items pertaining to each unit of the instructional program 
are presented in Table 8. 

All aspects of the total instructional program, the pretest, 
the programmed units and the posttest were designed to be criterion 
referenced. Specifically, the pretest was intended to be a test of 
entering behavior which measured the subjects' knowledge of the 
program content prior to their using the programmed units. The 
scores on the pretest indicated that subjects’ knowledge in relation 
to the program objectives was varied, and as a result, it was 
categorized as low, medium and high for the purpose of increasing 
the sensitivity of the analysis. 

The four programmed units were designed to take subjects from 
various levels of entering behavior to the criterion while making a 
minimal number of program errors. One hundred percent knowledge of 
correct response was used to reinforce correct responses and to 


provide corrective feedback for incorrect responses. The total program 
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Table 7 
Means, Standard Deviations and Range of Time in Minutes 


for Completion of Program Units 


(N = 50) 
Unit Mean SD Range 
1 6S070 L292 45-120 
2 Sill Le Lees 20- 70 
3 29.90 6575 20- 45 
4 24.0 Bye) 15- 40 


Total 148.74 28.34 100-265 
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Table 8 
Mean Achievement Scores, Standard Deviations, Rate 
of Correct Response and Error Rate for Posttest 


Items Corresponding to Program Units 


(N = 50) 
Unit Possible Mean SD Rate of Correct [diesatone 
Score Response 
ik 22 20.68 LERSO 94.00% 6.007 
2. 10 902 “03 96.20% 35807 
3 10 9.66 5165 96.60% 340% 
4 8 L200 - 40 972502 Pade 
Total 50 4116 Dy aia 95.52% 4.48% 
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error rate (1.42%) was well below the ten percent considered to be the 
conventional standard for program revision (DeCecco & Crawrord, 1974), 
In a program in which the KCR is accessible to the subjects, as it was 
in this study, it is difficult to determine whether the error rate 
obtained accurately reflected the errors made on the program because 
subjects could have looked at the answers prior to recording their 
responses. If they did look at the answers before recording their 
responses, their high scores on the achievement posttest did not 
indicate that it detracted from attention to the program content. 

An item analysis of the instructional units indicated that 
a number of program frames elicited high error rates. Four frames 
in Unit One, five frames in Unit Two and one frame in Unit Four 
elicited incorrect responses from ten to thirty-six percent of the 
subjects. The error rate for each frame in Unit Three was under the 
ten percent criterion. The high error rates obtained on the faulty 
frames of Units One, Two and Four indicated a need for their revision 
in the future. 

Subjects' evaluations of the instructional units were very 
positive toward ten of the eleven aspects which they were asked to 
assess. Responses to item eleven indicated that subjects generally 
were neutral, or disagreed, with the statement that more content 
could have been presented in the unit. The positive evaluations and 
the zero attrition rate of the subjects suggests that the use of a 
Beers’ approach to instruction was found to be both interesting 
and motivating. 

The time taken to complete the program also seemed to reflect 


individual differences in the learning speeds of the subjects. The 
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self-paced aspect of the program seemed to enable subjects to inter- 
act with the instructional materials for an amount of time they 
wanted or needed to learn the program content. Permitting them the 
time they wished to interact with the materials may have contributed 
to the amount learned and to maintaining interest in the instructional 
materials. 

Mean scores on the achievement posttest indicated that the 
programmed units were effective in raising subjects’ knowledge of 
program content 85.52% between the pretest and posttest occasions. 
All subjects worked through, and were posttested on the units in the 
same order. For this reason, the serial position effect (Kintsch, 
1970) may have been expected to appear in recall of program content. 
The mean posttest achievement score for Unit Four was significantly 
higher than the mean posttest achievement scores for Units One, Two, 
and Three (p<.001). Although the mean posttest achievement scores 
for Units Two and Three did not differ significantly from each other, 
they were significantly higher than the mean posttest achievement 
Scores for Unit One (p<.001). These results are not sugeestive of 
a serial position effect, however, they do indicate a slight recency 
effect. Although some of the differences between the achievement 
means for subsections of the posttest were found to be statistically 
significant, the high degree of learning which occurred in each of 
the four instructional units indicated that these differences were 
not substantial. 

A correlational analysis was conducted to examine the nature 
of relationships which existed between the totals and subsection scores 


of the pretest, posttest, programmed units, and the time taken to 
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complete the units. Because the program was criterion referenced, and 
designed to take subjects from various levels of entering behavior 

to criterion on an individually-paced basis, high correlations between 
the pretest, posttest, programmed units and time scores were not 
expected. The correlational analysis, although not justifiable 
conceptually because of the confounding factor of time, confirmed 


this expectation. 
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CHAPTER IV 
DISCUSSION 


This chapter describes the implications of the results of the 
study for educational research and practice. The limitations of the 


conclusions are presented and suggestions for future research are given. 


Implications for Education 


There have been two major strategies used in the past to apply 
psychological concepts and principles to educational practice. The 
first strategy involved direct experimental research on learning in 
school settings, and the second represented attempts to distill sets 
of propositions from basic research which teachers tried to apply in 
classrooms. Both strategies have resulted in findings which have been 
largely inconclusive. Studies which have attempted to compare the 
effectiveness of two or more teaching methods, when the individual 
effectiveness of the methods being compared had never been determined, 
and the reduced capacity of psychology to predict which methods and 
materials would result in maximized learning have been offered as the 
two major reasons for the inconclusive results obtained (Anderson & 
Bauste. 91974) 

The present study has been an attempt to provide support for 
the use of a specific instructional strategy for the development of a 


linear, self-instructional program to teach pregnant women about the 
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characteristics and care of newborns. The instructional strategy used 
in this study was Glaser's modified teaching model, and Skinner's 
linear programming techniques were used in developing the instructional 
procedures component of the model. The results of the study indicated 
that the instructional program developed was an effective educational 
product in pthat itséresulted ina significant increase in achievement, 
and increased subjects' knowledge of the program content close to the 
criterion, regardless of their level of entering behavior. These 
results support the argument advanced by several researchers 
(Anderson, 1967, 1969; Glaser, 1964; and Tiemann, Padden & McIntyre, 
1966) that the use of a systematic instructional process, or strategy, 
which incorporates instructional objectives, entering behavior 
assessment, instructional procedures and performance assessment, and 
evaluates each aspect in relation to its effectiveness with learners 
usually results in effective instruction. Moreover, the results also 
suggest that Glaser's modified instructional model was an appropriate 
framework within which psychological concepts and principles (for 
example, Gagné's task analysis, and Skinner's programming techniques) 
can be applied in order to improve educational practice. 

The instructional materials developed cater to individual 
differences in learning rate and, since they are self-contained, they 
could be made available and used by the general public whenever 
interest in learning the program content is expressed. The materials 
could be used as an alternative for those who are unable, or do not 

wish, to use existing health education programs, Materials such as 


these would seem to be particularly appropriate, for example, for use 
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in rural areas where health education services may not be readily 
available. The zero attrition rate and the enthusiastic response of 
the subjects toward using the instructional materials suggests that 
self-instructional programs in teaching pregnant women about newborns 
can be highly motivating. 

Use of this approach in primary health education could also 
result in a saving of time, and health care dollars, by freeing health 
professionals from repetitious teaching in one-to-one situations while 
maintaining uniform standards of instruction. Although the resources 
required to initially develop the materials are substantial, their 
ultimate dissemination and use could result in an even greater saving 
of educational and health care resources while making a substantial 
contribution to raising the health status of individuals and their 


families. 


Limitations of the Study 


The major limitation that should be considered in interpreting 
the results of the study concerns the selection of the sample. The 
subjects were volunteers from within a twenty-five mile radius of 
Edmonton. It is not unreasonable to assume that the subjects who 
volunteered to use the instructional program may have been a very 
highly motivated group, particularly when using the program involved 
making a number of trips to the University. It can be argued, 
however, that since the program is intended for use by the general 
pregnant population, on a strictly voluntary basis, only those persons 


who want to learn the program content will be interested in using it. 
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The second limitation that should he considered is that little 
control over the period of time between the pretest and posttest 
occasions was possible. Since the subjects were obtained through 
many different sources, it was not possible to pretest them at the 
same time or in the same setting. Furthermore, since the program 
used a self-paced approach, one, two, three or four of the 
instructional units could have been, and were completed during one 


experimental session. 


pugeeeslions Tom Future Reseach 


The present study should be replicated after a number of 
revisions have been made in the instructional materials. In 
particular, the equivalent forms of the achievement test need 
modification to increase their reliability. As well, the program 
items, which elicited a ten to thirty-six percent error rate, need 
revision to reduce the error rate below the ten percent criterion. 

It also seems to be relevant to develop a follow-up measure of 
program content retention which could be administered to women 
following the birth of their infants. it may also be feasible to 
develop an indicator which could be used to assess the extent to 
which the women actually use the material learned in the program. 
A further suggestion for future research is to obtain, or develop, 


an affective measure which could be used to determine the effect of 


the program on the emotional responses of women assuming responsibility 


for the care of a newborn within the first few weeks following the 


infants pLren. 
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The instructional materials, after modification, should be 
studied using both expectant fathers as well as mothers as subjects. 
A number of expectant fathers indicated a desire to use the instruc- 
tional program, but due to the expense of the additional materials 
that would be needed, they could not be accommodated in the present 
study. It would be interesting to determine whether there is any 
difference, i.e€., in terms of cognitive and/or aifective responses, 
between providing the materials only to pregnant women, and providing 
them to both expectant parents. 

One final recommendation for future research concerns the 
setting in which the instructional iat ie could be used. It seems 
that the effectiveness of the materials should be studied in various 
settings, for example, in physicians’ offices, clinics, and hospitals 
in both urban and rural settings. These settings would be more 
accessible and familiar to women seeking prenatal care than the 


University setting in which the present study was conducted. 
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CHAPTER V 
SUMMARY 


The purpose of the present study was to determine empirically 
if using Glaser's modified teaching model for the development of a 
linear, self-instructional primary health eduation program to teach 
pregnant women about the characteristics and care of newborns, resulted 
in an effective educational product. 

The two strategies most commonly used in applying psychological 
concepts and principles to education, namely, direct experimental 
study of learning in schools, and the distillation of propositions 
about learning and human nature from basic research which teachers 
have tried to apply in classrooms, have resulted in findings which 
are largely inconclusive. Failure to determine empirically the 
effectiveness of individual teaching methods prior to comparing then, 
as well as the reduced capacity of psychology to predict the 
effectiveness of instructional materials before they are actually 
tried, are the major explanations advanced for the inconclusive results 
of studies which have used these two strategies. 

The problems experienced, and the inconclusive results 
obtained when these two strategies have been used have resulted in 
the formulation of new conceptualizations of the teaching process. 
These instructional models, or strategies, commonly use a systematic 


approach in the development of four basic components of the models: 
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instructional objectives, entering behavior assessment, instructional 
procedures and performance assessment. Very little consideration has 
been given to using an instructional model as the basis for the 
development of instructional programs in the area of health education. 
Moreover, programmed instruction techniques, used within the framework 
of an instructional model have not been used, to the present author's 
knowledge, in primary health education. 

Ninety-nine pregnant women were randomly assigned to one of 
two groups (experimental and control) and were pretested. ‘ised on 


the scores obtained on the pretest, the subjects were divided into 


three performance groups (high, medium and low). All subjects in the 
experimental group received an instructional program on the care and 
characteristics of newborns which consisted of four programmed 
instruction booklets and accompanying sets of color slides. When the 
instructional program had been completed, the experimental subjects 
were posttested. The subjects in the control group received no 
treatment between the pretest and posttest occasions. The average time 
interval between the pretest and posttest occasions for both the 
experimental and control groups was five days. 

The results indicated that the instructional program was 
highly effective. It had the effect of raising the subjects’ level 
of content knowledge to criterion regardless of their level of 
entering behavior. The findings of the study indicated that the use of 
Glaser's modified teaching model for the development of a linear, 
self-instructional primary health education program resulted in an 
effective instructional product. Subjects' responses to the 


instructional program were strongly positive. This combined with a 
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zero attrition rate indicated that the use of this type of approach in 


a specific primary health education program can be highly motivating. 
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A Basic Teaching Model* 


INSTRUCTIONAL x ENTERING INSTRUCTIONAL PERFORMANCE 
OBJECTIVES BEHAVIOR "| PROCEDURES wm) ASSESSMENT 


hitter Glaser, B.. £962. Ine DeCecco, J. Poo Crawiond, 


W. R. The psychology of learning and instruction (2nd ed.). Englewood 
Clifts, New Jersey: Prentice-Hall, Imc., 1974. 
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A Practical Strategy for Developing Effective Instruction* 


1. Prepare a very clear, detailed statement of objectives. 


2. Analyze the skills and knowledge a student will need to 
attain the objectives. 


3. Determine the skills and knowledge students already 
possess. 


4. Devise or select instructional materials and techniques 
to teach the concepts and skills identified in the task 
analysis. 


>. leach. 


6. After teaching has begun, systematically evaluate student 
performance to determine whether all students have 
attained each objective. 


7. If students fail to master objectives on the first try, 
re-teach them, reviewing the foregoing steps and 
revising the instruction so that it will teach better 
when next used. 


*Anderson, Richard C. & Faust, Gerald W. Educational 


psychology: the science of instruction and learning. Toronto: 
Dodd, Mead and Company, 1974. 
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The Strategy of Learning System Design* 


ANALYZE SYSTEM REQUIREMENTS DESIGN SYSTEM 
| ER I SIE TED, , 
Specify goals Select 
alternatives 
Saeminemeniien titel 
ot a 
Specrry Current ~{ Imp lement 
state of system system 
: 
PE TE APES ES RY RT EY IST TOE TE BT _ Sa AER I aes EE MEI TE 
2 y of ia 
——E—E———_———SES EE a 


Compare planned and actual 
performance 


a ola 


| Redesign 


EVALUATE SYSTEM EFFECTIVENESS 


*Davis, Robert H., Alexander, Lawrence T. & Yelon, Stephen L. 


Learning system design an approach to the improvement of instruction. 
Toronto: McGraw-Hill Book Company, 1974. 
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steps in Instructional System Development* 


Analysis and identification of needs 

Definition of goals and objectives 
Identification of alternative ways to meet needs 
Design of system components 


Analysis of (a) resources required, (b) resources 
available, (c) constraints 


Action to remove or modify constraints 

Selection or development of instructional materials 
Design of student assessment procedures 

Field testing; formative evaluation and teacher training 
Adjustments, revisions, and further evaluation 

Summative evaluation 


Operational installation 


*Gagne, Robert M. & Briggs, Leslie J. Principles of 
instructional design. Toronto: Holt, Rinehart and Winston, Inc... 
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INSTRUCTIONAL OBJECTIVES 


Unit Three: Crying 


1. Given statements, on a true-false quiz, which state the most 
commonly accepted meaning of crying in the newborn, the student can 
correctly determine whether the statements are true or false. 

2. Given statements, on a true-false quiz, which describe the 
amount of time a newborn can be expected to cry during the first few 
weeks of life, the student can correctly identify whether the 
statements are true or false. 

3. Given statements, on a true-false quiz, which state the most 
common cause of crying in the newborn, the student can correctly 
identify whether the statements are true or false. 

4. Given statements, on a true-false quiz, which describe one or 
more of eight possible factors which cause crying in the newborn, the 
student can correctly identify whether the statements are true or 
false. 

5. Given statements, on a true-false quiz, which describe a 
women's ability to interpret the cause of crying in the newborn, the 
student can correctly identify whether the statements are true or false. 

6. Given statements, on a true-false quiz, which describe crying 
due to a specific cause, the student can correctly identify whether 


the indicators stated to be associated with the cause of crying are 
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7. Given statements, on a true-false quiz, which describe actions 
which can prevent or stop crying due to one of the eight specific 
causes of crying in the newborn, the student will correctly identify 
whether the statements are true or false. 

8. Given statements, on a true-false quiz, which describe the 
feelings commonly experienced by mothers whose newborns cry for 
prolonged periods of time, the student will correctly identify whether 
the statements are true or false. 

9. Given statements, on a true-false quiz, which state the time 
and/or the behavior of the newborn which can be expected to occur 
when crying starts to diminish, the student can correctly identify 


whether the statements are true or false. 
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OVERVIEW AND SUMMARY 


Unit Three: Crying 


Overview 


This unit deseribes “the ¢rying "behavior of mewborns. It 
covers the meaning of crying, the amount of crying that can be 
expected, the causes of crying, and suggestions for preventing or 


halting crying in the newborn. 


Summary 


You have now covered the material on crying in the newborn. 
You should have learned about the meaning of crying, the amount of 
crying that can be expected, and the causes of crying in the newborn. 


You should also be "armed" with some hints as to what you can do to 


prevent or halt crying in your newborn. 
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TASK ANALYSIS 


Given statements, on a true-false quiz, waLen 
describe crying due to a specific cause, the 


student can correctly identify whether the 
indicators stated to be associated with the 
cause of crying are true or false. 


Associates both behavior and Associates cause of crying 
environmental indicators of with its behavioral and 
crying with its cause environmental indicators of 


its cause 


= 

Associates behavioral indicators Associates environmental 

with cause of crying | indicators with cause of 
crying 


Differentiates between environmental 
and behavioral indicators that can be 
used to determine the cause of crying 


Identifies two categories of indicators 
that can be used to determine the cause 


Of crying 


Identifies that the cause of 
crying can be interpreted 


Identifies eight causes of crying 
in newborns 


Identifies that crying in newborns 


is the result of a number of causes 
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FORM A 
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NEWBORNS AND THEIR CARE 


The purpose of this test is to find out how much women know, 
or do not know, about newborns and their care. The information obtained 
from this test will provide direction for the development of instructional 
programs on newborns and their care which will be used to teach pregnant 
women in the future. For this reason, you should answer all of the test 
items as honestly as possible. All of your answers will be kept confidential. 


WRITE YOUR NAME HERE 


INSTRUCTIONS; The test is made up of 50 items which describe 
newborns and their care. There are three possible responses to each item. 
You will be asked to indicate whether you think each item is TRUE, FALSE, 
or whether you are NOT SURE. 


Read the following SAMPLE ITEMS and MARK your responses in the 
box provided alongside each item. Place an X in the left-hand box if your 
answer choice is TRUE, in the middle box if your answer choice is FALSE, 
or in the right-hand box if your answer choice is NOT SURE. READ each item 
CAREFULLY and mark only ONE response to each item. 


SAMPLE ITEMS: 
TRUE FALSE NOT SURE 


1. Nausea can be expected to occur during 
the first three months of pregnancy. 


2. “ihe decision to breast or bottle 


feed the newborn must be made 

during the fifth month of pregnancy. 
3. Most pregnant women in Canada give 

birth to their babies in hospitals. 


The correct answers to the sample items are: (1) TRUE; 
(2) FALSE; and (3) TRUE. If you were NOT SURE whether the items were TRUE 
or FALSE, you should have recorded NOT SURE as your response. 


If any of the instructions are not clear to you, please ask 
questions before beginning the test. You may take as much time as you need 
to complete the test. ‘There is no time Limit. 
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FORM A 


NEWBORNS AND THEIR CARE 


It can be expected that the newborn 
will lose weight during the first 
three days of life. 


At birth, the newborn's skin can be 
expected to be pink and smooth. 


The head of the newborn can be. 
expected to be misshapen at birth. 


The nose of the newborn can be 
expected to look flattened at birth. 


Tears can be expected when the 
newborn cries. 


Crossing of the eyes in the newborn 
is usually a sign that the eye 
muscles have been damaged during 
the birth process. 


Swollen breasts in a male newborn 
are considered to be abnormal. 


The foreskin cannot be pulled back 
over the tip of newborn's penis. 


Vernix dries the skin of the newborn 
and causes peeling. 


Molding describes the change in the 
shape of the newborn's head which 
occurs during the birth process. 
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FORM A 


The cause of "newborn rash" is 
unknown, 


A build up of secretions from the 
oil glands cause milia to be 
present on the newborn's face, 


Commercially prepared eyedrops should 
be placed in the eyes of the newborn 
atwleasteoncesa day during theryfirst 
two weeks of life. 


The fontanels are covered with a 
tough, leather-like membrane. 


The shape of the newborn's head is 
not affected by the position in 
which he sleeps. 


A slightly bloody vaginal discharge 
is considered normal in the newborn. 


If jaundice is noticed in the five- 
day-old newborn, it should be 
reported to the doctor immediately. 


Sponge baths should be given to the 
newborn until the cord area is 
completely healed. 


It will take approximately four to 
five months for the fontanel on the 
top of the newborn's head to close 
over. 


"“Storkbites" are permanent birthmarks. 


The umbilical cord will turn black 
before it talls’ off. 
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FORM A 


Babies born with bowed legs usually 
have to undergo corrective treatment 
before one year of age. 


Of all the senses of the newborn, 
hearing is the most highly developed 
at birth, 


The visual ability of the newborn is 
Similar to that of any child or adult. 


The newborn responds to sounds such 
as voices and music. 


The newborn likes to look at the 
human face and bright colors. 


The newborn will not respond to being 
touched on the cheek. 


The newborn whose nose is blocked with 
mucous can clear it by sneezing. 


Sudden movements which surprise the 
newborn will elicit the Moro reflex. 


If the newborn is placed on his 
stomach, he will usually lie quietly 
without moving. 


The easiest way to get the newborn to 
open his mouth to grasp the nipple is 
to press down on his chin. 


It is considered safe to momentarily 
leave a newborn lying on a table or 
counter top as long as you can keep 
an eye on him. 
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Crying in the newborn is a sipn that 
he wants or needs something. 


Newborns can be expected to cry an 
average of two hours per day. 


A wet or soiled diaper is the most 
common cause of crying in the newborn 
during the first few weeks of life. 


A common reason for crying in newborns 
is that they miss physical contact 
with their mothers. 


Mothers learn to interpret the 
meaning of their newborn's cries. 


Stomach discomfort in the newborn 
usually elicits the gag reflex. 


Cuddling and rocking the newborn 
will “spoil” him. 


Wrapping the naked newborn's chest and 
stomach with a towel or blanket will 
stop crying which is due to exposure. 


Mothers generally feel inadequate if, 
in spite of their efforts to comfort 
their crying newborns, the babies 
COnLinue CoO CLy . 


Crying will start to diminish when 
the newborn is around one month old. 


The newborn can be expected to sleep 
an average of fifteen hours per day. 
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It is considered safe to use a 


pillow as a mattress in a bassinette. 


Positioning the newborn on his back 
is considered to be a safe position 
for sleep. 


During the first two to three days 
of life, the bowel movements of the 
newborn are expected to be black or 
greenish-black. 


The stools of the bottle-fed newborn 
are golden yellow and have a pasty 
consistency. 


Constipation rarely occurs in the 
newborn. 


The best sign of diarrhea or 
constipation in thé ‘newborn is the 
number of stools which are passed 
per day. 


Because newborns don't wait until 
their bladders are full before 
urinating, they may always seem to 
be wet. 
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NEWBORNS AND THEIR CARE 


The purpose of this test is to find out how much women know, 
or do not know, about newborns and their care. The information obtained 
from this test will provide direction for the development of instructional 
programs on newborns and their care which will be used to teach pregnant 
women in the future. For this reason, you should answer all of the test 


116 


items as honestly as possible. All of your answers will be kept confidential. 


WRITE YOUR NAME HERE 


INSTRUCTIONS: The test is made up of 50 items which describe 
newborns and their care. There are three possible responses to each item. 
You will be asked to indicate whether you think each item is TRUE, FALSE, 
or whether you are NOT SURE. 


Read the following SAMPLE ITEMS and MARK your responses in the 
box provided alongside each item. Place an X in the left-hand box if your 
answer choice is TRUE, in the middle box if your answer choice is FALSE, 
or in the right-hand box if your answer choice is NOT SURE. READ each item 
CAREFULLY and mark only ONE response to each item. 


SAMPLE ITEMS: 
TRUE FALSE NOT SURE 


1. Nausea can be expected to occur during 
the first three months of pregnancy. 


22) the deciston to breast or bottle 


feed the newborn must be made 

during the fifth month of pregnancy. 
3. Most pregnant women in Canada give 

birth to their babies in hospitals. 


The correct answers to the sample items are: (1) TRUE; 
(2) FALSE; and (3) TRUE. If you were NOT SURE whether the items were TRUE 
or FALSE, you should have recorded NOT SURE as your response. 


If any of the instructions are not clear to you, please ask 
questions before beginning the test. You may take as much time as you need 
to complete the test. There is no time limites 
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NEWBORNS AND THEIR CARE 


It can be expected that the newborn 
will gain approximately two ounces 
a day during the first three days 
Oi lire. 


The newborn's skin can be expected 
to be red and wrinkled at birth. 


At birth, the head of the newborn 
can be expected to be small and 
round. 


A flattened nose in the newborn is 
usually a sign of a birth injury. 


The crying of the newborn is tearless. 


Since eye movements in the newborn 
are not coordinated, he may, at times, 
look cross-eyed. 


Both male and female newborns can 
be expected to have swollen breasts 
during the first week of life. 


The newborn whose foreskin cannot be 
pulled back over the tip of the penis 
should be circumcised. 


Vernix protects the skin of the 
newborn before birth. 
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Molding is caused by pressure on the 
newborn's head during the birth 
process. 


"Newborn rash" is caused by a 
vaginal infection in the mother 
which is transmitted to the newborn 
during the birth process, 


The cause of milia in the newborn is 
unknown. 


Eye care in the newborn should consist 
of wiping from the inner to outer 
corner of the eye with a clean cloth 
moistened with clear water. 


Touching or rubbing the fontanels 
will hurt the newborn's head. 


The newborn's head may become 
flattened on one side if he is 
always placed in the same position 
fOr sleeping. 


A slightly bloody discharge on a 
female newborn's diaper is abnormal 
and should be reported to the doctor 
immediately. 


Jaundice in the five-day-old newborn 
is considered to be normal. 


Tub baths should be started as soon 
as the newborn is taken home from 
the hospital. 


The fontanel on the top of the 
newborn's head can be expected to 
close over when the baby is between 
1 and 1% years of age. 
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TRUE 


" : 
Storkbites" that may be present on the 


newborn's face will disappear if rubbed 
with a mild cream or lotion. 


The umbilical cord will fall off: 
by the time the newborn is two to 
three weeks old. 


Bowed legs in the newborn usually 
straighten out by themselves 
without special care. 


At birth, touch is the most highly 
developed of the newborn's senses. 


The newborn can see light, dark, 
and color at birth. 


The newborn is unable to hear well 
until he is approximately two weeks 
old. 


The newborn likes to look at a 
mobile which is hung approximately 
15 inches above his head. 


If the newborn is touched on the 
cheek, he will turn his head toward 
the touch and open his mouth. 


If the newborn's nose is blocked with 
mucous, it must be removed by an 
adult or his breathing will be 
impaired. 


The newborn is generally unresponsive 
to sudden movements which jar his 
position. 
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If the newborn is placed on his 
stomach, he will make crawling 
movements. 


To have the newborn open his mouth 
to grasp the nipple, you should press 
his cheeks together. 


When bathing or changing the newborn, 
you should always keep one hand on 
him. 


Crying in the newborn is usually a 
Sign that he is spoiled and is trying 
to get his own way. 


Newborns generally can be expected 
to cry very tittle during the first 
few weeks of life. 


In the first few weeks of life, 
hunger is the most usual cause of 
crying in the newborn. 


Crying which seems to be causeless 
may be due to the newborn's lack 
of physical contact with his 
mother. 


The sounds of a newborn's cries, 
and his behavior when crying, will 
provide a mother with clues as to 
the meaning Of the cries: 


The newborn with stomach discomfort 
usually draws his knees up to his 
tummy and cries loudly. 


Picking up a crying newborn will 
SOL Ler itl, 
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Covering the naked newborn's arms 
and legs with a towel or blanket 
will stop crying which is due to 
exposure. 


Mothers often feel angry with their 
newborns if their babies continue to 
cry after every effort has been made 
to comfort them. 


The newborn will start to make cooing 
sounds around one month of age. 


The newborn can be expected to sleep 
an average of twenty hours per day. 


The newborn should sleep on a firm, 
flat mattress. 


Positioning a newborn on either his 
side or stomach is considered to be 
a safe position for sleeping. 


The bowel movements of the newborn 
are expected to be pale yellow during 
the first two to three days of life. 


The stools of the breast-fed newborn 


are generally dry and have a foul odor. 


Constipation is a common problem 
in the newborn. 


The best sign of diarrhea or 
constipation in the newborn is the 
appearance of the stool. 


The newborn can be expected to 
urinate an average of eighteen times 


per day. 


TRUE 


i 


meee ay) ee oh eS 
Ze Se es 


FALSE 


NOT SURE 


20) i ag a se ee ae 


i 


For Office 


Use Only 


45 


46 


47 


48 


49 


20) 


51 


=y4 


Eye 


54 


55 


55 


gninoo sanm of si5d% hie. 
| .o98 10 dinom saa 
qesia 02 bagaaqxe. 
& | | | | bb. tog etuan yd 


nid sisi po, otodwar B gninotsteol wee 
| | | | | | ot os Bate nga oe *T 
et 
wtodwan. adi lo einamgven Ievod sdT 7 
an truh wal fey. oi6a- Pageag oe. _s | 
so1il Yo eyeb. somdd 1) 
| ' =e _ 7 


[| a nsodwart een es pr eomhen en 


ptobu. lvat = syed” _ 


APPENDIX D 


PERSONAL DATA FORM 


122 


T XTCUSTIA 


Maoy ATAC PAMOeGHAT 


123 


NEWBORNS AND THEIR CARE 


Women who are expecting their first baby and who wish to use 
Buc instructional materials on NEWBORNS AND THEIR CARE, please fill out 
this form, complete the attached test, and return both the form and the 
test before leaving the room. 


NAME AGEs 715-20 
7295 
ADDRESS 
26-30 
BVe35 
Over 35 
PHONE NUMBER AT HOME PHONE NUMBER AT WORK 


EXPECTED DATE OF YOUR BABY'S BIRTH 
LOCATION OF PRENATAL CLASSES ATTENDED 
DOCTOR'S NAME 


WHERE IS IT MORE CONVENIENT FOR YOU TO BE REACHED BY PHONE? 


AT HOME AT WORK 


WHEN IS THE BEST TIME FOR YOU TO BE REACHED BY PHONE? 
MORNINGS 
AFTERNOONS 


EVENINGS 


CIRCLE THE TIMES YOU COULD BE AVAILABLE TO USE THE INSTRUCTIONAL MATERIALS. 
MORNINGS: 9-10 10-11 11-12 
AFTERNOONS : 1-2 2-3 3-4 4-5 


EVENINGS: 6-7 7-8 8-9 9-10 
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PRETEST INSTRUCTIONS 


Subjects Pretested at Prenatal Classes 

I am asking everyone who participates in the project to take 
a few moments to fill out two forms for me. One will provide me with 
information about you; for example, your name, address, phone number, 
etc., so I will know how to contact you to arrange for a convenient 
time for you to come to the University to start the program. The 
second form is a short quiz. It contains 50 statements about newborns 
and their care. Next to each statement, I would like you to indicate 
whether you think the statement is true, false, or whether you are not 
Sure 1% it “is strue or false, The purpose of the quiz is to find out 
what pregnant women in this area know, don't know, or aren't sure of 
in relation to the characteristics and care of newborns. The quiz will 
provide me with direction for developing other instructional programs 
for pregnant women in the future. Do you have any questions? 

I would like those of you who are interested in taking the 
program to take a few minutes now to complete the two forms for me. I 
will contact you by phone within the next two weeks to arrange a time 
for you to come to the University to start the program. Thank you 


for your attention. 


Subjects Pretested at the First 
Experimental Session 


I am asking everyone who participates in the project to take 
a few moments to fill out two forms for me. One will provide me with 


information about you; for example, your name, address, phone number, 
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etc., so I will know to contact you. The second form is a short quiz. 
It contains 50 statements about newborns and their care. Next to each 
statement, I would like you to indicate whether you think the statement 
is true, false, or'‘whether you are not sure if it is true or false. 

The purpose of the quiz is to find out what pregnant women in this 

area know, don't know, or aren't sure of in relation to the 
characteristics and care of newborns. The quiz will provide me with 
direction for developing other instructional programs for pregnant 


women in the future. Do you have any questions? 


Additional “instructions to subjects in the experimental 


group. After you have completed both forms, let me know, and I will 


get you started on the next part of the program. 


Additional instructions to subjects in the control group. 


After you have completed both forms, let me know, and we can make 
arrangements for you to return for the next part of the program when 


it is convenient for you. 
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PROGRAM INSTRUCTIONS 


Subjects Beginning Unit One 

This is Unit One of the program. The first few pages of the 
booklet will provide you with an overview of the material you will 
cover in the whole program, and a description of how to use the booklets 
and the slides. This machine on your desk will be used to project the 
slides which accompany each unit. To turn the machine on, you simply 
push this button marked ON. To turn the machine off, you push the 
same button. To advance the slides forward, push this button marked 
ADVANCE. If, at any time, you would like to review any of the slides, 
push the button marked SELECT, hold it down, and rotate the carrousel 
like this (demonstration) until the number on the carrousel which 
corresponds to the number on the slide you would like to review is 
lined up with this groove on the top of the machine. If you have any 
questions, or problems with the machine of the booklets, let me know 


and Edi) help your with 1t. 


Subjects Completing Each Session 


When would be a convenient time for you to return for your 
next session? (The date and time were recorded in an appointment 
book along with the number of the Unit on which the subject would be 
working. An appointment reminder card was filled out and given to 
the subject along with the following verbal inst rue tones) 

If you find that, for some reason, this time is not convenient 


for you, give me a call at the number on the appointment card, and I 
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will make another appointment for you. I will be available at that 


number after 11 o'clock in the evening, or before 8:30 in the morning. 


Subjects Beginning Subsequent Sessions 
Hello (subject's name). You're 
ready to start Unit (number of Unit) today. Please take a 


seat, and 1°1] eet you started right away. 
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POSTTEST INSTRUCTIONS 


Subjects in the Experimental Group 


Would you please take a few moments now to complete this 
quiz? It is not the same quiz which you completed previously, but 


you will probably find that it is similar. 


SuDJeCtS im the Control Group 


Would you please take a few moments now to complete this 
quiz? It is not the same quiz which you completed previously, but 
you will probably find that it is similar. After you have completed 
it, let me know, and I will get you started on the next part of the 


program. 
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